<l9)0*»*iW (J P) (12) & ^ ^ ^ £. ^ (A) (lOIWPfflKa*^ 

^^¥8-502163 



(43)i^B ¥JS8*p(1996)3fll2B 



(Di)Int.Cl. 




F I 




C 1 2 N 15/09 


ZNA 






A 6 1 K 39/36 


ABF 9284 -4 C 






CO 7K 7/08 








14/415 


8318-4H 








9281 -4B 


C 1 2N 


15/00 ZNA A 








*$BPF6- 503269 


Cn)H«A 




(86) (22)aUB0 


¥^5^(1993) 1JJ15B 






(85)«§OtffiffiB 


¥^7<F(1995)3^ 1 H 




7*U*-&*B 02154 v^jl— fey 


(86)H»dUB#^ 


PCT/US 9 3/0 0 1 3 9 








WO94/0 15 6 0 




610 


(87)BBM£BIB 


¥^6^(1994) 1^20B 








0 7/9 3 8, 9 9 0 




r*U;t/£*H oi864 vu^j.— -ty 


(32)«jfe0 


1992*p9fi 1 0 








*H (US) 




^ P— K 13 


avimm 


EP (AT, BE, CH, DE, 




*Wfcfc *ft 


DK, ES, FR. GB, GR, IE, IT. LU, M 






C, NL, PT, SE), AU, CA, J P, KR, N 






z, us 









©4) Hm<z>6fN ^^E»a*<DT^y>ttfiaKsa:^^H 



(57) [KM 

*5B9Ite, tMESTVA^^CryJ 10*11 L&<V7^F 
*«ftt5. 21OAn«>ieHl«i0^^F}2. Cryjl© 

K7Wpy>*m=Jni«mtfJonvi;rwW^>*a— f* 
-r-5»KE^&t>J8ft-r-5. JuosIXOfJaovItt, CryJI 



n s 0 




OSfr oo 



(2) 



8- 5 0 2 1 6 3 



1. c r y j i ©^isnt^^f N'^iifw^ianfeS^TfftoT. 

f K*ltf ®»^I4C r y j I(B4>ft<i: : fc-iI<0TitBflBxfc:h-7 r S:-£*, ^ 

KttTSJ : C J 1 - 2, C J 1 - 3 . C J 1 - 4 , C J 1 - 7 , C J 1 - 

8, CJl-9> C J 1 - 1 0 , C J 1 - 1 1 . C J 1 - 1 2 . C J 1 - 1 4 . 

C J 1 - 1 5 , C J 1 - 1 6 . C J 1 - 1 7 , C J 1 - 1 8 , C J 1 - 1 9 , C 

J 1 - 2 0 , CJ1-21, C J 1 - 2 2 . C J 1 - 2 3 . C J 1 - 2 4 , CJ 

1-25, C J 1 - 2 6 , C J 1 - 2 7 , C J 1 - 3 0 , C J 1 - 3 1 . CJ1 

-3 2AtfC J 1 - 3 5*>6)5!4»J:tJl«S7 5 ;*IJ!lfc«t6, Cryj I 

o> m m % a t~ * ? * Fj&iz^tcDmMznt-ffifi. 

2. iiu IB ^ :/ ^ K <D iiu f 2 SP # # H 1 4C^tI'ja)I'<^f K(B¥^T«i«Sl! 
>f y v 9^C»lyV^Xttf ft* U A £ ¥ T IfiHS>f > «y * x £ * "T 

3. 4> ft < hfe-i©TWiif h-^s*t?»#^ i ©^jid^tit^y^ k * 
» -e <o $ # . 

4. #?6»C*£ffia>«AtC«^-*-6lRtC, «A»Ci3H"CT|BI&7*;i/¥-«:R 

fc*-?* k © « # . 

6 . C r y j I i;i$tt©fiA©fl3fflA--fe>f-^i:SV^T, Cryj I tc 
RJIWftftftyo^'J >e £ L ft v^fr . * M: * :7 K b < liffflH^oR 
ftg^D^iJ >E/\©i|g-&^je*6fte>tf. 6 *g ^ tt C r y j I {C^^ft© 

^ A CD ffi i3 <Z) A - > - K & ^ T v X MBIS*ttjSF*6i£«* x ^>©^ , 7 i ^ x_ 
& v*39## i <D $1 B 2 ft t=. * 7 7 K <© ± » * 1* w # . 

7. ftjffi^D-^U^ES:. C r y j I tf^ft ^ a ^ 'J > E fcfi^ t S ffl Klit^ t 

8. a^-StiS^TEflHcaSStt^flAlcfc^T, IHAffl^lB(»AfflT 



(3) 8- 5 0 2 1 6 3 

fczmz. * w # s i ommznt-^??- k © £ » * i* bp # . 

BP#. 

1 0. » # £ 1 <7)s<7?- K CD ^: SP li BP # £ =i - K "T £ @E & « "T £ # St 2 *l 
& BE ?'J . *tt»«BftSW©«IBW*i:lRl*». 

12. ff;£«l0^y^KcD£gP^ttgp#£Ri£ffic7)T 

13. #7£*&gefcyi'>'i/^>cryj i <oiita*ifc^^f Kaiif ®»^Tf 
feoT, m^^f^- K*ii*<ow^tt*aEa«7 , i/-n/^>G) / >*< £ - ^ ® t ng 

US x £ h-^£i£<fr, K * :/ ^ KliiSSS7 i/;i/$*>lc«Sffi0>«A»tci3^ 
T # «b T ^- -C i^f -f - ^ >f7^X'>^j:< l 0 Ofttf^^TiBUl 

o^JSt^nt^^"^ K j£ 12 ^ <Z> BP # .. 

l 4. iiui2MA!¥#'J>&<£:t>2 5(7)<BAT'feSII#^l 3<D#«t3nt^yf 
K Jgt 1* * <D BP ft . 

i 5. ffi m m Am & & < t & a o (d m a r* & & m & m i 4 <d m z n t- ^ ? * 

K ft ii -t <d bp ft . 

16. iff SB ^ i$ T iffl AS M $ ^ > ^*>V ? * # & < ^ * ^ 5 • 0TS4|*S1 4 

17. flu SE ¥ T Ifili >f > =r V * * # 'P ft < £ * *?J 7 • 0T**»##14 

©^matifc^^'-? 1 k * « -€■ © » 4)- . 

18. Bffia^^^K5:TfB:CJl-16, C J 1 - 1 7 , C J 1 - 2 0 , CJ 
1-22, C J 1 - 2 3 , C J 1 - 2 4 , C J 1 - 2 6 , C J 1 - 2 7 . CJ1 
-30, C J 1 - 3 1 , C J 1 - 3 2SlfCJ 1 -3 5 <i 5 If i 'J I -5> I # 
m 1 4 (D^rf K * tt -t 0> BP # . 



(4) 8-5 0 2 1 6 3 

19. KfE^^f KtfTS : CJ 1-1 6. C J 1 - 2 0 . C J 1 - 2 2 , CJ 

1 - 2 7 & £>' C J 1-3 2*^J&6»J:*;ai/S:T$>'ifcBB^JS:*i"«3ll*^l 7 

(7) ^ ^ ^ k « tt -e © » # . 

2 o. » # « i o^^^ K©&«s*ifc'W? 1 KSttacKstifcap^-. 

2 1. C r y j I iCiSft©iA®«3(5A-t >f-^'CSv^t > C r y j I 
tc^HW&fts&^n^'J y E & *g L , & ^ ^ K%>L<tt 
S&jffiya:/y>E.'\(Bjg-&#jgSSfc&tf. **6lB^ttC r y j ItC^^-ffi 
© i A £0 IS 3 © a* - t > f - v-' ^ t v X MBJfi#M:#fi3S«#'£>a>;*'T : ^ x 

22. s*#s*i£;f£7Et&fc«Stt©«AK:J3v*T. «A«>#*E»TU';i/y>^0> 

23. 04 a-blClC/ittl'JfflCry j I »7 5 ; Sffi?lJffl7 5 7^151- 

3 5 2 fc-g-frC r y j I <D SL M- £ *l fc * ^ ^ K J* »i * <Z> » # . 

2 4. »#j^2 3£>^7^ KfflSKanfc^'/f K*tt*sta#T.fc»». 

25. 'J>fc<fc*>2-3(D|R«fc-£», **ffll«ttCryj 1 to 'J> tt < H % - & 
©Tijfflflaxbfh-^?:^*, *fi«tt#*TiI : C J 1 - 1, C J 1 - 2 » 

C J 1 - 3 , C J 1 - 4 . C J 1 - 7 , CJ1-8, CJ1-9. CJ1-10 

, C J 1 - 1 1 , C J 1 - 1 2 , C J 1 - 1 4 , C J 1 - 1 5 . C J 1 - 1 6 , 

C J 1 - 1 7 , C J 1 - 1 8 , C J 1 - 1 9 , C J 1 - 2 0 , C J 1 - 2 1 , C 

J 1 - 2 2 , C J 1 - 2 3 , C J 1 - 2 4 , C J 1 - 2 5 . C J 1 - 2 6 , CJ 

1-27, C J 1 - 2 8 , C J 1 - 3 0 , C J 1 - 3 1 , C J 1 - 3 2 . CJ1 

-3 3, CJ 1 - 3 4 & C J 1 - 3 5 <b & £ S¥ J: l J S 7 ^ / $ K ?'J © £ SP 

<$. & ffl z & ts mm 2 tl f- * 7 1" Ko 

26. !&fa««#Taa:CJi-2, c j 1 - 9 . c j 1 - 1 0 , cji-ie 

, CJ1-17, CJ1-20, C J 1 - 2 2 , C J 1 - 2 3 . C J 1 - 2 4 . 
C J 1 - 2 5 , C J 1 - 2 6 , C J 1 - 2 7 , C J 1 - 3 0 , CJ1-31, C 

j i - 3 2, cj i - 3 s % & * v m&7 s. ; mmm&'&tii!i&&2 5^ 



(5) W8- 5 0 2 1 6 3 

2 7 . m ia ^ ^ ^ k # t is *>* <b & & p <t i j a ^ « ^ <d m & * & * tf ft * « 2 5 CO 

C J 1 - 1 . CJl-2&t>*CJl-3; 

CJ 1 - 1 & C J 1-2 ; 
CJl-9^t>*CJl-10; 

C J 1 - 1 4 . C J 1 - 1 5 , CJl-16^t>*CJl-17; 

C J 1 - 2 0 , C J 1 - 2 1 . C J 1 - 2 2 , CJ1 



-23; 

CJ1-20. CJl-22&t>*CJl-23; 

CJ 1 - 2 2 & t>* C J 1-23 ; 

CJ 1-22, CJ 1 - 2 3 & C J 1-24 ; 

CJ 1 - 2 4 & C J 1-25 ; 

C J 1 - 3 0 . CJ1-3UIFCJ1-32; 

CJl-31&a t CJl-32; 

C J 1 - 2 2 . C J 1 - 2 3 , CJl-16&tfCJl-17; 

C J 1 - 2 2 . C J 1 - 2 3 , CJl-31&tfCJl-32; 
CJl-16&tfCJl-17; 

CJ1-16, C J 1 - 1 7 , CJ 1-3 Ut/CJ 1-3 2 ; 

C J 1 - 9 , CJl-10&t>*CJl-16; 
CJ1-17. CJl-22^t>'CJl-23; 

C J 1 - 1 6 , CJl-17S.O f CJl-20; 

C J 1 - 3 1 , CJl-32 / g.t>'CJl-20; 

C J 1 - 2 2 , C J 1 - 2 3 , CJ1-1> CJl-2&?>'CJl-3; 
C J 1 - 1 6 . C J 1 - 1 7 . CJl-22RtfCJl-23, C J 1 - 3 1 
& t>* C J 1-32 ; 

C J 1 - 9 . C J 1 - 1 0 , C J 1 - 1 6 . C J 1 - 1 7 , C J 1 - 2 2 & t>* 
C J 1 - 2 3 ; 

C J I - 9 . C J 1 - 1 0 , C J 1 - 1 6 . C J 1 - 



(6) 



tfr&sif. 8 - 5 0 2 1 6 3 



17, CJl-31&t>'CJl-32; 

C J 1 - 9 , C J 1 - 1 0 , C J 1 - 2 2 , C J 1 - 2 3 , C J 1 - 3 1 & 
C J 1 - 3 2 ; 

C J 1 - 9 , C J 1 - 1 0 , C J 1 - 1 6 , C J 1 - 1 7 . C J 1 - 2 2 . C 
J 1 — 23, CJ 1-3 l&tfCJ 1-32; 

C J 1 - 1 . C J 1 - 2 , CJ1-16, C J 1 - 1 7 , CJl-22St>*C 
J 1 - 2 3 „ 

2 8. « # * 1 (Dmm^MZftfz*-??- K©*tt-e-©W»«:=i - k a B2 #1 & * 

2 9. If # ^ 2 8 <Z) « £ (C «t »J h^>X-7*-A$tl^«ii£*fBBatCfeVxT^^5 

3 0. Sf jfc * 2 50)^^^ Ffc3 - K-T*iBW«:*-t*#IlS*vfc«»*tt** 

3 1. » $ £ 3 0 © « « IC J: »J h9>*7*-AS*lfc«±iWifttCj3V*TM5;;* 

3 2. Cryj I©*|||;S4xfc*:/^K<0:£»*tt»3 , 'e*oT:, j* ^ 7 K * 

KttX„-Y-Z. 5* (jS*, YliTffi : C J 1 - 2, C J 1 - 3 , CJ 

1-4, CJ1-7, CJ1-8, C J 1 - 9 , CJ1-10, C J 1 - 1 1 , 

C J 1 - 1 2 , C J 1 - 1 4 , CJ1-15, C J 1 - 1 6 . CJ1-17, C 

Jl-18, C J 1 - 1 9 , C J 1 - 

20, CJ1-21, C J 1 - 2 2 , CJ1-23, C J 1 ~ 2 4 , C J 1 - 2 

5, C J 1 - 2 6 , C J 1 - 2 7 , C J 1 - 2 8 . CJ1-30, C J 1 - 3 1 

, C J 1 - 3 2ft^C J 1 - 3 5^e.4 4H<k l Jl'S"7WSlS?'Jt'fe ( J - X n 

gfc * i£ t * y , z.ttisaR7i/Ay>®75 y g* be ?oc w & y © # ;b * 

is3i%nzmm-rzT^;mmmx'&v. ntio~3 ot^tj, m & o ~ 3 o -e & 

S ) £ W 3 C r y j I ©#| 3 fife ^ K«)4»« US 



(7) mm.* 8 - 5 0 2 1 6 3 

3 3. » # # r * j mmm'p & < 1 1» i & 3 2»#st3tife^^^ 

k <z> as # . 

3 4. 3^R7u;b^>fciB3tt©raA<0«3<D/t-iz>^-yfc*3v*-t, cr 

y j I tc ft Sk « ft 39S n 7" U y E S: j£ L * v> . ^ ^ ^ K £ © BP # 

to. 

3 5. ftgyo^J^Ei, C r y j I ^ D ^ U > E 6 K# t 5 ffl C 

^Tffl^lC{gVNgS{C^^t'f-5lf#^3 2C0*St$nit^y^ K * tt * © W # . 
3 6. C r y j I©#i3ftfe^^f K*lt t ffl#t 3 o T. W. ^ 

i © # & < ntj-m&T mm^t: h-yi^*. ^ ^ ^ k » ea 4 a ~ b tc^-r 

lijfflCryj IfflT^|20~ 3 2 4 SB 3 4 1 - 3 5 3 tttfT? ^iffi 

JOtf ti. Cryj I©J|i.|fc3*lfc'<:/*-K*tt-e©**S*ifeSS3'. 

3 7. »#£i©'J>fc<fcfc-«©*ll£4ifc*:7*K*li*©S5#,&tfl3£i 

3 8. at # & i 3©^)a;<i:%»-a(o#iii3nfe'<^-? i K*tt-e<oaJ4)'&tf«i6 

3 9. ft # « 2 SW^fBSftfc^^^KJSli^WfflS^&tfKiiitfSUWS*^ 
# 5 3 7©isEifflSffi. 

#53 9 ©leEifflfffl. 

4 2. MAi:fiin#lbt7i';^>^«#lt»7i/;^>ii^ftf WicJiS 



(8) ft 8 - 5 0 2 1 6 3 

mzm z l#&7 is )i v y ^ cd m % ft z m m ? & t- & <n mm z mm -t z t- &> & t§ 

4 3 . # 7E » 7 u;i/4*:/j£mHAlcfcv*T#7E»7 u ;i/ 4* > i:^S^W{C3?MS 

# S 3 8tf)'>&<i:t):^tf>M&6*I/£ i $>®ftffl = 

4 4. «A**e>#e>*i*>iiii««»i:if##i © 4> < fc^-a©*^ F^- 

4 5. «e^#jgs6gKfe, Tmmmm. t mifemm&i* z.n (dm&v zmm 

t5Iti:J:ot*l*5l#S4 4 <D # & ,, 

i i: & ^ tf , «Aic«ws^?E»^<o««tt«:*ffi^6*i*. 

4 7. tg^#iB#*e«S:, T IB flg « fg , TjRBIS*i^i£te3;ft£©iK^-tt£!?fi!t 
1-£^£i::<}:oT*#>£fit#*4 6 <Dnm* 

4 8. «A*^e>»e>*l*Jfll««»i:M#^3 2 <D'pt* < H *j-1*<D F CD ± 

g|S i& 80 # £: £ , JfilJR^^i:^ 

7 -f- K « li * © » # & iB^S-tt*fetf>©jiLfc*f ! t i T-C*ffi*-&to-&, o 

& & & m a iz & v z & ^ co m % ft z m ? & <n t l x m & m m * & &> z> 
nz-stj. «Aictew*^?e»^©iaiSttS:tftm-t**jss. 

* * . S^^f Kli#^Cr y j Itf)'>&<i; : k--fltf)T$ffiJ§Sxh:h-7 p £^fr 



(9) 



^m^8 - 5 0 2 1 6 3 



f& * iH J# 44) . 

5 1. tffia^y^K&Tia:CJl-l. C J 1 - 2 . C J 1 - 3 , C J 1 - 4 

, C J 1 - 7 , C J 1 - 8 . C J 1 - 9 , CJ1-10, C J 1 - 1 1 , CJ1 

-12, C J 1 - 1 4 . C J 1 - 1 6 . C J 1 - 1 7 . C J 1 - 1 8 , C J 1 - 

19. C J 1 - 2 0 , C J 1 - 2 1 , C J 1 - 2 2 , C J 1 - 2 3 , C J 1 - 2 

4, C J 1 - 2 5 , C J 1 - 2 6 . C J 1 - 2 7 , C J 1 - 2 8 , CJ1-30 

, C J 1 - 3 1 , C J 1 - 3 2 . C J 1 - 3 3 , CJl-34&tfCJl-35 

e> fc & # <fc 'iltf- iiiaffi^tl^H5iB5BS7 U)l?y<DTMM^¥ h - ^ £ 

r - i? HHttftJtiR 5 0 tf) *g f£ to = 

5 2. T IB fr?> £ £ *)M F«®ffl^t^tJfl*S5 1 cd as j£ to : 



c 


J 


1 




1 


, C J 1 




2 & Xf C J 


1 




3 












c 


J 


1 




1 


RXf C J 


1 


- 2 


» 


















c 


J 


1 




9 &Tf C J 


1 


- 1 


0 ; 


















c 


J 


1 




1 


4 , C J 


1 


- 1 


5 . C 


J 


1 




1 


6 & C J 


1 


- 1 


7 


c 


J 


1 




2 


0 . C J 


1 


- 2 


1 , C 


J 


1 




2 


2 , C J 1 




2 3 




c 


J 


1 




2 


0 , C J 


1 


- 2 


2 RZf 


C 


J 


1 




2 3 ; 








c 


J 


1 




2 


2 & C 


J 


1 - 


2 3 ; 


















c 


J 


1 




2 


2 , C J 


1 


- 2 


3 & Xf 


C 


J 


1 




2 4 ; 








c 


J 


1 




2 


4 & Xf C 


J 


1 - 


2 5 ; 


















c 


J 


1 




3 


0 , C J 


1 


- 3 


1 & Xf 


c 


J 


1 




3 2 ; 








c 


J 


1 




3 


i R r>* c 


J 


1 - 


3 2 ; 


















c 


J 


I 




2 


2 , C J 


1 


- 2 


3 , C 


J 


1 




1 


6 & Xf C J 


1 


- 1 


7 


c 


J 


1 




2 


2 . C J 


1 


- 2 


3 , C 


J 


1 




3 


i a op c j 


1 


- 3 


2 


c 


J 


1 




1 


6 . C J 


1 


- 1 


7 , C 


J 


1 




3 


1 & C J 


1 


- 3 


2 


c 


J 


1 




9 


, C J 1 




1 0 A If C 


J 


1 




1 


6 ; 








c 


J 


1 




1 


6 Jk Xf C 


J 


1 - 


1 7 ; 



















(10) 8-502163 

CJ 1-1 7, CJl-22&t>*CJl-23; 
C J 1 - 1 6 , CJl-17&t>*CJl-20; 

C J 1 - 3 1 , CJl-32&t>*CJl-20; 

C J 1 - 2 2 , C J 1 - 2 3 , C J 1 - 1 , CJl-2^t>*CJl-3; 

C J 1 - 1 6 , C J 1 - 1 7 , CJ l-22&tfCJ 1-23, C J 1 - 3 1 

R Xf C J 1-32 ; 

C J 1 - 9 . C J 1 - 1 0 , C J 1 - 1 6 , C J 1 - 1 7 . C J 1 - 2 2 & £>* 

C J 1 - 2 3 ; 

C J 1 - 9 , C J 1 - 1 0 . C J 1 - 1 6 , C J 1 - 1 7 . C J 1 - 3 lfttf 

C J 1 - 3 2 : 

C J 1 - 9 , C J 1 - 1 0 , C J 1 - 2 2 , C J 1 - 2 3 , C J 1 - 3 1 & 

C J 1 — 3 2 ; 

C J 1 - 9 , C J 1 - 1 0 , C J 1 - 1 6 , C J 1 - 1 7 » C J 1 - 2 2 , C 

J 1 - 2 3 , CJ 1-3 1SI?CJ 1-3 2; 

C J 1 - 1 , C J 1 - 2 . C J 1 - 1 6 . C J 1 - 1 7 , C J 1 - 2 2&tfC 

J 1 - 2 3 

C J 1 - 1 . C J 1 - 2 , C J 1 - 1 6 , C J 1 - 1 7 , C J 1 - 2 2 fctf C 

J 1 - 2 3 ; 

C J 1 - 2 2 , C J 1 - 2 3 , C J 1 - 2 4 . C J 1 - 9 , & C J 1 - 1 0 

» 

C J 1 - 2 2 , C J 1 - 2 3 , C J 1 - 2 4 , C J 1 - 9 , C J 1 - 1 0 , C 
Jl-16,&tfCJl-17; 

CJ1-22, C J 1 - 2 3 , C J 1 - 2 4 . C J 1 - 1 6 , C J 1 - 1 7 , 

CJ 1-3 1 r>* c j 1 - 

3 2 ; 

C J 1 - 2 2 , C J 1 - 2 3 . C J 1 - 2 4 , C J 1 - 1 6 , fttfC J 1 - 1 
7 ; 



(11) 5 0 2 1 6 3 

CJ 1-22, C J 1 - 2 3 , C J 1 - 2 4 . C J 1 - 9 . C J 1 - 1 0 , C 
J 1-3 1 & C J 1-32 ; <SktfiZ 

C J 1 - 2 2 . C J 1 - 2 3 , C J 1 - 2 4 . C J 1 - 3 1 , & C J 1 - 3 

2 „ 

5 4 . «Atcfews^?E*&r i/ > sUi # ft ¥0 7 u^^i/ii&iffi^WKSegM 

#S5 2 CD 3flj£fe © ft ffi „ 

5 5. Cryj I ®'> 4 < - |© ^ S31±lF W L i 5 ^'J t - 

*li#fia9S:#tr?&*JHl*ttT*oT, Cryj I « T i x ^ f - ^ ?: , ffi J& 
ftfcteTEttTl/iH/y^KaSttaflA lAfflTlfitfC r y j 

5 6. »#«5 5©j|a«*S:«AlC«&*±«»«:J|-ea^-rS-fc«:^ i tf. 

nr b;i/^>^tt^BAiCfeVNT#7bt&T U ;i/ 4* > t&glE^lfltCxMSJS&^^L 

#57 

57. Cryj I<7)>^fc<fc*)lo0>W;t&3-K1-S«BiiJ^*tt£#il*Be#l 

5 8. ftfia«*BBJ!l« t *KWtc:BI4a~blC^-tja*Ja>Cryj I (0 8t fit HI #J © 
n - K 8P # © 4> < i: t» 1 -3<oWt^r^?>*5»#«5 7 © « fit S W . 

5 9. » # # 5 7<£>^BfcBB?'JlCj:- 3 T=l - FStlfc^^f Kfe»St4fe«)i: h 

6 0. ft # # 5 7 © « fifc BB *iJ K .fc »; N7>X7*-A3ftfe^±»iSt:fe^tS 
4SftS^IEtt©'M< i: =b l ^ © fit M 14 »t # „ 

6 1. ilifgH»tf##te»K4$J*Wfc&&yn:/y:/E&Jg#Lfc^**. s£ li 0T 



(12) *$3?¥8- 5 0 2 1 6 3 

63. a) C r y j I ffl'>4< t t; 1 ^ © Wi ^ 5: 3 - K t S ^iffi^J I: i 'J h 5 

b) 3K»-&ttfel»SHbTCryj Iffl'J>fe<ttl^©iR»t«fi!llf>iS:4 
)$t4Ig^ttfC r y j I G>'pH.< 1 o0>J*)li;**ifc»rtt«:£J*'*-*#8! 

6 4. Cr y j I ©#13 *lfe ^^f K«tt* ©f IS * t> ^ ^ 

■7 K^ttf fflSP^liC r y j I (D'ptt < tt-SOTUfilfc: h-^l:^*, 
S^^f KliTffi : C J 1 - 1 , C J 1 - 2 . CJ1-3. C J 1 - 4 . CJ1 
-7. CJ1-8, CJl-9> C J 1 - 1 0 , C J 1 - 1 1 , C J 1 - 1 2 , 
C J 1 - 1 4 . CJ1-15. C J 1 - 1 6 , C J 1 - 1 7 , CJ1-18, C 
J 1 - 1 9 , C J 1 - 2 0 . CJ1-21. C J 1 - 2 2 , C J 1 - 2 3 , CJ 
1-24, C J 1 - 2 5 , CJ1-26, C J 1 - 2 7 . C J 1 - 2 8 . CJ1 
-30, C J 1 - 3 1 , C J 1 - 3 2 , C J 1 - 3 3 , CJ 1 - 34 JtfCJ 1 
-3 5fr?)!S:4»J:'ja«7 5;8SJiJS«t4, Cryj IO^ItStlf-^^ 

65. ifB^^f K^Tia : C J 1 - 2, C J 1 - 9 , C J 1 - 1 0 , C J 1 - 

16, CJ1-17, C J 1 - 2 0 , C J 1 - 2 2 . C J 1 - 2 3 , C J 1 - 2 

4, C J 1 - 2 5 , CJ1-26, CJ1-27, C J 1 - 3 0 , C J 1 - 3 1 

, CJ 1-3 2 & C J 1 - 3 5 & ft 4 ffl J: 'J 1-S7 $ ^ iS?J S * t 6 »* 
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m $ *i t- * k * i£ * <a as # . 

6 7. c r y j i iz&teznmx^ft&^Wizm&^&mmztifc.m.&nTi'fr 
s * -v u -v - $ i* * w. m * # t? * «a « $5 . 

*:7*-ASftfcra±*il|]fitC;l3^T£lSS*lS, #?Ei71/J^>C r y j I CO 

7 0. H $ £ 6 9<0Kfia»fflS:*?L»*fC*&*±^«&«:*^«^^*-^fe^^ 

js w * # ft » r i/^y^^ffl^Sffi^ffltssffi. 

7 2. |» # ^ 5 7©«i»SJUK:J:*J h^>X"7*-A3tlfc*i±#Bfi£fC;}3^TM 
4Sft5lSitft^«f:'&)«3*l6^?E»r U;^>C r y j I0>'J>fc<fc=fel-3 

ffi ■* z> a & . 

73. r^I»7l/Jl/'f>Cr y j I C0'>^t< t*; 1 oCOiTtM+i^T^t^^^&Ut-S 
f£ <Z> * ^ V U ± - JV „ 

74. Cryj I<B#lt3tt;fe'<:7^K0>£8IJjStt»#T?*^T, » ^ ^ ^ K * 
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KliH4 a~bCita'J«)Cr y j Ifflr^iail~4 0, T^y^E^S 
8 1-1 1 0, 7 5 ; iJSI 1 5 1 ~ 1 80, 7 Wi^H 9 1 ~2 6 OStf 
7 $ / SE^»2 9 1-3 3 Ort*e>fcS#J:y«4r»7S V ®? BB ?'J £ * "T 6 , C r y 

;i/^-ttII?:4f tSItCiSC r y j I <D fit & ffi 0T # £ t"* ^ >t6JS 
T' & o T , 

(a) Cryj I <D ^ 7 ^ K £ frfl <fr & X K £ U JlUi ^ ^ ^ £ l J £ f& b ; 

(b) S^^^ Kfe#?£f&lCfl^tt<BfiAK:fc^TBiMj!&Xtf/XliT*l!ll&jg: 

(c) IBCJ:^TBas*i6i^b-^fe**t6ll/fe^^f K^lSt 

7 6. Cryj I<0*Ha*lfe'<^^K*(i*<0#(ltS*lfe»«'"P»oT, S ^ 

KSBf fflS^IJC r y j I ffl*ft< tti - SCDT ffl'ffi x e h — » 
K^^f KliTE : C J 1-4 K CJ1-4 1. 1 , C J 1 - 4 1 . 2, CJ 
1-41. 3, CJ1-42, CJ1-42. 1 , C J 1 - 4 2 . 2, C J 1 - 
43, CJ1-43. 1 , CJ1-43. 6, C J 1 - 4 3 . 7, CJ1-43 
8, CJ1-43. 9, CJ1-43. 10, C J 1 - 4 3 . 11, C J 1 - 
43. 12, CJ1-45, CJ1-45. 1, C J 1 - 4 5 . 2, C J 1 - 4 
4, CJ1-44. 1, CJ1-44. 2&tfCJl-44. 3*>&ft5fiJ:'J 
i^7> ;SS?J*«t4. C r y j I (DmMZtltz^??- K#tt-fc0>#(l3*l. 

fe SP o 

7 7. » # # 7 6 <o ^ j& < iit^-a^^st^tifc^^^ k* a 

iS S: 4fi i L § 6 tt S ffl 7 U ;i/ ^ 
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7 9. #^»7l^^y>i:^i?Ef«(:5eiS[i;?:ig3Lll^i5ia7b^>f>/)W 
uns Ij£teJunvIT*&£ff:£«7 8<Z>^ffl 0 

8 i. iA^^fi^ti'SifiiisKfnif^s? 6<»'>^< tt-ao^^f 

^ftTT-S^^^t, frofrfrSJS^tfMAKasttS^Tetfr^caiftStt&a*"* - *) 
f & 77 & . 

82. ilS^^f K5:TI2 : C J 1 - 4 1 « C J 1 - 4 1 . 1 . C J 1 - 4 1 . 

2, C J 1 - 4 1 . 3, C J 1 - 4 2 , C J 1 - 4 2 . 1 , C J 1 - 4 2 . 2, 

C J 1 - 4 3 , C J 1 - 4 3 . 1, C J 1 - 4 3 . 6, C J 1 - 4 3 . 7. C J 

1-43. 8. C J 1 - 4 3 . 9, C J 1 - 4 3 . 10. C J 1 - 4 3 . 11, 
C J 1 - 4 3 . 12, CJ1-45, C J 1 - 4 5 . 1. C J 1 - 4 5 . 2, C 

Jl-44, C J 1 - 4 4 . 1, C J 1 - 4 4 . 2&tfCJl-44. 3 #» 6 

m^VrlZmT U^y^KSStttfDfiAlca^-rsiRlc. «A<DT|Ufi#SE'J>fc< 
tf 8f 7 6 

8 3. «AlCfe^6#?e*&ru;i/y>*t4^?EI&Tl/^^ , >i:^iffi^W»-S!llS 

#> © ft # « 7 6©^fiS;i^cD^ffl 0 

8 4 . \y frtf y i: ASf «!CxiSf5?:@ ' L f# gy IB T 1/ ;i/ 4* > # J 

uns J u n v IT?*5l#a8 3«J«ffl. 

85. junv iffliitisn- assftt^KsaRSii^^f k. 

8 6. J u n s I & 3 - K * *> S * U^^KEW&^-tS^JltSnfeStiftatt-f 
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8 8 . fl9 IB 3 ? U >f ^ K ffi #J # # Jt W K 0 1 6 (D ?. >7 \s * * KSW*»5)ft4Sf# 

£8 6 0> ip. gg 3 4x ^ BK SB ?'J . 

89. Juns iSn-KtiJJ^U^f KSW * t tf«S ^ 9 * - * li * ® 

9 0 . 15 K 5? * U * ^ KBE#l##K«lc0i 6 © 5? * U * * Ki«fl)3- K # 
fr<i&6fjf*«8 9CD5SJB^^^- D 

9 1. »#« 8 6 0«»J:J:ot3 - KShfeieitSli'C^f Kfe»«tSfc 

9 2. ffi # £ 8 6<Z)«»tCj:oTh5>^7*-i»ajrife«±iWISlCj3V^T«^ 
S *l 6 . mm&fttzJuns iaBK#tt-*0>^*<£*>--**®ift*(ffi»r/i. 
9 3. J unv I fea-K-rss^Utf^KKM&^-rs^HS^fcfcitJStt* 
© if ft < %i — «<7)»r/tj£teSe3** 1/ KSW©flfiWH '4S» . 
9 4. i* SB * * u * KI«#*Ifii:Hi 7 <Z) 3 * u * ^ FIH0 3- K » # 

9 5. iiu f B 2 ? U * ^ K BB ?'J # # K &*MC 0 1 70>3l*U:*-*-KBE#Jfr 
^9 3©#S5t^4xfc^KK?iJo 

9 6. Junv l£n-Rt-£?*l/*^KBB?U£l^fr^%^?#-^± J £« , > 

9 7 . bu ga 5? 9 U * ^ K BB #1 # # « W K 0 l 7 © 5? * U * ^ K BE #J © n - K » # 

9 8. » # # 9 3ffliiCJ;ot3 - KS4xfe«e«*tt^^^ K&»St4t 

9 9. ft # S 9 3©^Sl?lCi:oTh5>X7*-A$n^Tg±fflflaiCfe^T^^ 
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100. a) JunsI^ttfroffifr&n-FtSKHBe^Ci'Jb^yx?* 

- z n t m m * m L t~ m & & ^ x m m l r m m t m j u n s i # « ■?■ <o 

>p & < t *j - M <o »r ft & is M ~t Z> m i& £ to UiS m * £ l& L/ ; & £>' 

b) SI#ft*»»^T*S»i:«ft J u n s I & (D 'P & < £. *j -mom 

ft £ £ fft-t § 

IgS^tf J u n s lj£li*0>*J>fc< i:ti-a©^T>i5:4fiic-rS^^o 

1 0 1. # (i S 4x fc J un s I*li-tCD^«:<fc : b-a©StlRttWT^r. 

1 0 2. # ftt 2 *l £ J u n s I ftt® T V )l V y l£ It * (D 'p & < £ *j - m V> & ft & 

1 0 3. J u n s I (D^rSPiScti — SP&n — K-r*«6fcBB#lfc«fc l J h ^ > x 7 * - 

^a*ife«±i*icfev^T#*s*ifej u n s i <D'p & < £ *j - m to m ft 

1 04. ^E»Kl«Se©lltSL»*tCfe»*Jun i pe-r u s g^f>0?B»7 

& « ffl *■ & -% m. . 

«l»iCfilUJ uns I « J® S £ & 

m -r -2> # a . 

l o 6. J u n s i«iifffl'j>ft<tt i ^ tottMiftm ft tftmwiz fefaftto 

1 0 7. |&ETl//l/^>*li*©Wi^rA^J u n i p e r u s 1 ^ ^, (5 C ^ S 

fflSftffiyn^U >E^0>*§^ftte£Sfce>li. ft* * *§ ^ ti v x h *ffl AS s& 
aS«ft^<3!)fc:^*^><Oj»ttJS:^U«iV*»#J®9 2CD#H£3ftfcJ u n s I * 
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tt <D'J>tii < t =b 1 o © }fi K f£ l#T /t „ 

1 0 8. t&ffi#d3ftfe7b;b^>JSttffl8B8tlHtt»TJt#. & ^ £ *i 6 J u n i 
P e r u s«fre>0>7E«HC&3tt0>«AlC;J3^T. J u n i P e r u s S <i (7) 

109. a) J u n v I ^ lif (D »^ S 3 - h' t 5 ISKUI 1 !!: i l J h7>^7* 

6 < £ i o<7)m#£^*i-£i&it!i£tf)zg-£$5££#cL ; & 

b) SEiR^fcfelliHLT^StWKItfcJ u n v I # li * G> <I> fc < £ *> 1 o tf) Kft 

lg?:^t( J u n v I ft ii <Z> 4> & < tti 1 o0»r^-5:4fi!c-r^*^o 
1 1 1. fl^nfeJunvISlif©'>4<iltlo0}iiIttBTfr. 
1 12. ¥IShfc J u n v Iffi»7l/Ay>*tt*©*<i<ilt' 

1 1 3. J un v I<D£»#tt-»fc=l-K , **«*KaiK:J: , J h ^ > X "7 * - 
i»3ftfel&±ttJ6K:a3V*"C-&J*£4xfeJ u n v I * li -£ <Z> *0 fc < £ 1 O © ®T /f 

u;b^>/\«>jasatt&*&a!-t6fe«>©siffi i fe«ji'tsfctf)ic»#^i 1 3 © ?g #j 

£ « ffl 1- S ~H & = 

l 1 5. ttJL»4fcfr&ff&ft5ifo*i*»i:8*##9 3 © « * K ^J»c J: y h ^ > x 

j u n v i TL/;i/y>^ti^©fitM«m>Hri:$:iffi^^^-a:T^iif?Ll&^(c^VNT 

7 b^=>r-ttSf6 5:?ltSl b, ^ o fi A IC » S St J u n v I 7 U > s£ t± 

^ , m % m ®> iz & z> j u n v i ^©^S'ft&^ffi-t^^So 

l l 6. J u n v I * tt <o 'J> fc < l ^©ffijKttWffirfclSJIWlc 
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1 1 7. Bui2TU;i/y>i£Ji^CQIST##J un i p e r u s « ^ f> © (C # M 

W & ft & V n 7 V y E %: & & L & . (± J u n v I 7 Wl/ ¥ > jsSU* -£ tf> J/t M 

&m ft u •? v >E^©*S'&#ig£5fte>ii. # a* & *s -& i± v * hfflfla 

Sttfftti***?)©!:^* ^ >©ftfl}Si K*^lif#«9 9©#)lt3*lfcJ u n 
v I * li -t <z> 'J> ft < i: * l o ifi M 14 US /t „ 

118. iifiB^iitstifcru^^^jSttffifaafitiRttWf^r^. s^sns j u n i 

p e r u sJtfr^COTE^tC^^'ttOlSAtC&^T, J u n i p e r u s l^^ffl 
^^Affl7l/;^-fift;?:I^^'t^T^SK#«l 1 7 <D tltcT \s K 

1 1 9. ^MiaS7Hl/^>Cry j I ©^^©^M-ftBrtfiSti 

120. C r y j I 4 < t * -1© T I JSi ^ h - ^ ^ iy f 3 S 9 g 7 

u;i/>!f>{c^S'ffi(Z)MAP(ci3VNT#«?)T¥*&T*fflflg$iJ^-r > ^ -v * * 4> ft < t 

1 2 l. BijgateAS¥#4>ft<£ : fo2 5 7? £ f» # ^ l 2 0 fflJ5lStt»i/i. 

122. iff is ¥ n t ijffi as $g m -< > >y * * # <j> ft < n t< *& 5 . ot**f #«i 

2 0 CD*8Wtf>fctMttBT>t = 
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[»?!0>!¥iflfeaji9n 

j&tewmmzm^zmA (An^^i o % k & ,s ) it. attfs tanii* 
tf/xii»ffi^<0ii«&&tJ8$8kfc*#iJ5U*7 u ;b y > ut»6*iT^6 ( k i 

ng, T.P., Adv. Immunol . 23 : 77-105, ( 1976) ) . KfcM>Ik.Tfftl£(D&W. 

, ?x I g E tffl^^ic i 'J, I g E l± , ^<©HH 

ift $r * , ft«*a©ei^t. -tr o h - > , 'w* y > , x *• 5/ > # 

(Hood, L.E. Immunology (f2|) , The Ben j am i n/Cumm i ng Publishing 

Co., Inc. ( 1984) ) . Z. tl <b <D WL ffl 3 *l « ft . I gEt#M«7l/i^> 

j: o r . ^tffitfe'jxa^ffWt'Ss. m m w ffi *s i± , - fis tc r u ;i/ y > # 

*Wi:«AU:llffll^Sffil^^. 7^7*^*2/- (7 

t7^5*i'-tti'a v?) & ^ , * *Wi , ( Jfll « « ) fiifil^tS I « 

# (X^f : Cryptomeria japonica) TE^Sti, B * C J5 H 5 S t 1 ^ ?i 7 1^ ;b 
^-tt^A<©-^^**. 3 <D #1 ^ £ « o T ^ £ « # $ li if fltl * T- & U , » ^ # 
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L 4 i)> , *2;fc»«rffi»«:fflv*SfifcJ£flMi. W « ¥ 4 T* ffl ^ 3 * & tf -t ft i* 7 

gltSSS (SBP) X \it Cry jit fftftlTV^. Zl (Z) S S H , # 4 4 1 
~ 5 0 kDaT'P I 8. 8 fflttlttS S R"P » 4 ' t 3 f - f t» 6 . 95 # W 

C^^gyij n s> 1/ - a > co #> K , iffl7l/;i/^>ffl#<ffl>fyS*^5^ 
t ^ (Yasueda^ ( 1983) J . A 1 1 ergyC 1 i n . Immunol. 71 : 77-86 ; & Tan i a i (1 
988) FEBSLetters239 : 329-332) . Cry j I <D N % 3£ © ft *J © 2 0 7 5 y B£ © BH ¥\ 
RXf 1 6 7 5 ;i0W»aS?lJ*>^£3nt ( Tan i a K auffi) . 

^-f iiS 3 7 kD a fc^LCryjlli: LTfcT'bft£#?K*fttf>f52<DTU;i/>^> : k 
X$g^£ft£ (Sakaguchi^, ( 1990) Al lergy45 : 309-312) . Z. <D 7 1/ )l> >f > 

*# i± . Cryj IS. Cryj I I© M # tC *f -5 I g E «i#Ht« : t tfSIBSftfe 
# , $ A © & # £ © Jfe ?f tt Cryj I X ti Cry j I I(D * i fi(5 L . 

7 ^ 3 H K Matsuhashi^C £Mf 3 ft fe # IS *$ 3f IS 4 , 9 3 9, 2 3 9 ^ It , ^ ft 

mk&&&<d a<d tots & ma & i/ y & &&& & ^ & 

SISM^lt £ 0> Bft«ff»ltt, I gGRtfi gMattclftSffiltStf 

ft 6 7 u ;u 4* > 

li , » * b < tt . NH25ftjBTSyi&Ba#IAsp-Asn-Pro-Ile-A 
s p-Se r-X-Tr p-Ar g-G 1 y-As p-Se r-As n-Tr p 
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-Al a-Gln-Asn-Arg-Met-Lys-. ( 3 I I: X (i S e r , 
Cys, ThrX(±His-C'feS) (iJiJtf: 18) & # 6 . U: . Usui^ 
( 1990) Int . Arch. Al lergy Appl . Immunol . 91 : 74-79tt , 7 ;i/ ^ * R £S £ & ffi 
-S^^&g'ltSfiSC ( BP . Cryjl) -:/;i/5>*§-&#a>te:*J#3c*!K©*3 f &2£ 
ftSeS05fn<t^l OOOf&{6<«*lCj*&fc£i:«:«£L. fioX^ifeS 

Sb Z> Z. £ £ L fe „ 

Cryptomeria japonicatf 1 IC M fii $ 4x S Cryj I T U )V ¥ > li X , Cupressus senpe 

a ffl 3 ft T V* S . Panzani^ (Annals of Allergy57_: 26-30 ( 1986) ) it, &IK 
( RAST& RASTffl. W ) iC & ^ T Cupressus seipervirenst Cryptomeria japo 

untain Ceder) (Juniperus sabinoidesCOZli:,, Juniperus asheiill/Tt&l'o 
ft -5 ) !d^fic!ixfe50kDa©7l/;i/^>li. NHzJjgSliA s p A s n 
Prol leAsp ( BE # -Sf : 25) £^ L (Crossf ( 1978) Scand . J . I mmun 
ol. 8 : 437-441) . ftt± Cry j I 7 1/ to ¥ > N H 2 * % S $0 5 7 ^ J 

SilHtKWT'fc?.. Cryjl T 1/ )l> ¥ > X . 7 \s )l ¥ > W »C , 

j£ M tt T' £> -5 3. i: %> M ffi £ ft = Cupressus arizonica, Cupressus macroca 
rpa, Juniperus virginiana, Juniperus communis, Thuy aor i en ta 1 i s & Zf Chamae 
cyparis obtusa. 

# ft » ffi r u ;i/ ^ a * & & t> ft t=. tc %> # *? e> -f , a * ic s g & & « f 
a tt , t ) bi«4si^*©7£»affl*s:a^"rs*;^« i WH[-rsr^7-f 5? * ^> - 

* % m it , Cryptomeria japonicai miZWT U ¥ > Cry j I & 3 - K t 5 S 1 
E^JStff ©Bilt5a«t4. * « $ X , Cry j I & n - Kt 6 «»SWX 
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Cry j I X \t 'P * < tt^fl 1 'JiS3LtCryjI©»T/t5:l«t 

#38 m t± X . Cryj Ii:&i!$«tc3M£{5tt© Junv I & Juns I g 9S7 U ;b V > 
3fe 0t tC Junv I & Junsl CO 0? tH ( Juns I X ti Junv I ft *l *l 3 - KtSSSSWT 

JunsIftlfJunvKDRfT/iSrfcfil 

& f £ o * 58 W ti , Jg (C. Junv I & £>' Juns I ft a - K ~t Z> & W. BB ?'J ife *>* t- * 4x «b CD 
WfJi & S . - Z T? ffl H -5 « £ . CryjK Juns I X ti Junv I CO ^ £ 7 S ^ it BE 

#Jftn-Ff.6«6*f2W0>*Ttfi:tt. Cryj I, Juns I X ti Junv I & / X ti & Cry 
j K Juns IX ti Junv ICO T 5 J M BH W ft 3 - K "T * « I* K *l «fc 'J *> *i> ^ *fi 3£ 

ft * f £ $ WL BB#I CO Z. £ ft -5 . CryjK Juns I X ti Junv I R T$ Z. tl £ CO Wt Ji li . 

co7E*&{c±'j?[?sz$*is7ei&^ft^WTL, i&«u&of^iwr*fc«)i-«fflT 

ZlCO?6^CO«6HrtCO^^^K^. # * L < ti . C ry j I CO 'i> & < £ & 1 o CO T ififfl 
fig X If h - ^ ft , -»#*L<ti'>fc<£fc2o<DT|BJ§ax^r---/ft-g-fr < , ~ 

co d§ w ti . 35 ic , '>4<t%2offlii #ftsesr 

4>fc<fcfclo<7>TiWflBxtfh-:/ft^tf) ft^tf^^"^Kftfil«-rs. 3 CO 3§ 
B£ ti X , *fj£t-£3*c*Sco7 

stt'5tfS'>bfeiitffflHt55!(iEc<tife / <^f f , afi tf it a- $ ti tc m m 
sso : ^^'ffi^coaj(S$tifc#ftft^-r-5.BS:ge$tiAc^^^ K&feiits. z 
co 5JS co ^ y ^ K ti , *ne>fc«^Ufc#re»lciSfR , tt©raAXtt**?Ef&££M 

s js -ft © t u^^>ca«tt©flAc*^T, r*nmr \/ > t& 

M H f5 CO 7 U > (0U*.ti. Juns I X ti Junv I) td 

*f-rs-£co{BAco7 u;b^-jc5«FftilfflS't*ii:* < m*S. <@Atcfit-t£^7E^ 
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^a.tn^-j^Fz-stimmmmf&m&xvk&^z, z.<»%w*. st * co *s h tc 

H 1 a , 1 OmMltith'Jn (PH5. 0 ) & 0 . 1 5 M N a C 1 T? 

b feSuperdex75 ( 6 0 c m IC o t 2 . 6) ±T'77-{ - f-f - flUfeCr 

yj I CD ^ 5> V * ^ T & £ = 

gl bB, 01 aC^LfeiS^-{'*?)fflBd©SDS-PAGE (12. 

5 % ) # «f & ^ * . 

g2tt, SDS-PAGEt'^iL, mAB CBF2^D-^Htl« 
L fe ^5 CD Cry j 1 5 6HC0^V3?<Z)'?:n*#>:/O>y h- £ B + . 

|3tt, 1 5A<A7U;b^-*#CD7-;b;fr<iODlfil3tS:M^£. ft 53 L ?c *S 
Cry j I CD a 4r<Z)»38H^(Z)r l/;i/=¥-i£]fil*ti*5£<Z>y9-7*a*T?&5. 

B 4 a ~ b it , Cryj I & 3 - K -T S 2 o © SHI "T <& ^ O - > JC71 ,6& tf PHC19JC 
91a^e>a>tl[^«aKWS:^"*-. CryjUCSf "T 4 c D N AS^Itt 1 3 1 2? 

-bliX. Cryj I CD M f¥ 2 *i f- 7 5 / y g8 BH & *; ^ L T ^ S , 

05 ali, «BffiK##:fE»J*&©«r»tt7E»Mlffl*» (SPE) TfeSIgE 

iK^JElSOJlS*©^^ 7 3* ^ T & £ „ 

05 b li, « « tfl[ K ^ » » t fc ^ *S Cry j I T Jfe 6 I gElS^jR/SOTKIIKO^^ 

7 S ^ T' 5> ^> . 

H6tt, «mffiJKrt<#7E»#&©i**tt7Ettttffi*i (SPE) t? * * , l 5A 

Wf,f A^07"-;V U t t h Itli (PHP) SlUfeRfEL I S Affl»S*«)y 

^ 7 ^ Tr & -5 „ 

H7ii, wimtKm^^mn^ ^<D^mn^nmmm (spe) -e *fi «t 

# flf $g L Ac 55 *S Cry j I X' & Z> , «*0>«#fre>©]fo» (*f*^TSt) 

A: $t #• E L I SAOi^S(0y77S^t**l). 
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@8 aii, &mmmtf&izwfr <n»i®&izMtem® cspe) -c* * * , u 
© « * co m # e> <*> jfii * (*t t ^-e^t) & m ^ a s *s e l i s a co ts m 

g 9 (i, ^ x JV £ m m *. Cry j I ( rCry j I ) T?SI llo I g Efi^Sfl* «)* 
f ICT7'y t>f L£, |gE L I S Affl^77SST**)li. 

El 1 0 a tt , ^x;i/$:CBF2 ( I g G ) m A b T? « * U , P B S ^ittjSI 

^-jutt h tia.mz m * mmv l i s aosi ©^77i^T'S>e. 

Hi 0 bB, '7x;b£20 / ug/mlCBF2 ( I g G ) T* & & L » PBS?: 
^ftSIMIt LTSV»IotSJK«t«!ll X-CryjlT* & o /=. . <7 * ¥ fit Amb 

a I & I I Sffl^SJUE L I SA(D|§^<0^^-7^^T'feS„ 

HI 1 tt, ^ItiA'^S PE, «Jg L fe^*SCryjI i fttflB**.CryjI S: il Al ft 

Ml 2tt, ffiJ§t#»**.Cryjl£B«. b ^^Cryjlg 6 «t X KMR L fe 

Cryjl^^^-K, ffi&X.Ambal. 9 9 9 #«)»# feffl K 5 

Eii 3 it. cry j i # e> « * s * t m a © « a <& « * © * ^ k & a* -r . 

0 1 4 ti , «f » L * *S Cry j IT? >f > • h n T' M ft L R ^ U 4 CO Cr y j I ^ * 
K \z ft-? z> js # (c o # ft m CO 
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HI 5 It , tb Z> CryjIS 6R, flt % L ^ «8 Cry j I & rCry j MC M § I g E 0) 

v 4 tol&Wito ? ^ 7 & %> *> > 
HI Bit, Junsl©5i f KSJOS^t. rfflffi|IJIi2 0(»I«t5 c D 

N A # □ - >pUC19JS42e>a.t>'pUC19JS45aa6t>*tCJunsI5: 3 - Kt5%^S^ □ ~ 
>JS53iib*^e>©tt^*"C***. J«n8llC»t5f44cDNAtt 1 1 7 0 * ^ b 
K <£> *J . 5' ^fflf?S?iJ© 2 5 5! ^ 1/* f F, 1 , 1 0 1 Jtjr I/*f K 
^^-^^y-^^^y^U-Aa^S' #»»?««S:*tf. H 1 6 ttX, Juns 

KOtRffStlfcrS J 6£ BH #f & =b 5^ . 

0 1 7 li , JunvIcT) 5i^l/*^KK^J&as + . - © 12 #1 ti Junvl £ 3 — Ft 5 2 
offlHtS c DNA? n->pUC19JV46a&O t pUC19JV49iia;fribCD&"£^T'£>-5 
„ JunvICMt5^i & c DN AiJiJtt 1 2 7 8 3t ^ l/tf F^^^'J- 5* # 
BKS^'Jro 3 5 3i ^ i/^-f F« l, lOi^^i/Jt-fFfflt-^^'J-fO^ 
7 1/-iStf3' #Hft1Btt&£&. HI 7 te X . & 2 *i f- 

Junv I © T 5 ;iIJ!*tSLTK5. 

HI S it. Cry j I # & # # ft fc ffi S © fi 3 © « * © * "7 ^ K 8: a* L T v* * . 

01 9 a&tfl 9 bli, Cryj I X ttCryj Iffl HI *fe £ n - KL»*mRNA©Efj£ 
<D t- «b © CryjcD NA^n-^t b t S ft t R N A 0) ; - -tf>^n >v 

h £ "t „ HI 9 Cryj I cDNA&^a-'/^bT, C. japonica ( >R HI 

& t>* H # IS j£ ) . J. s abi no ides&tJfJ. Virginian a *>e>0)RN A SrS^fo Hi 9 b 
it, IrI 12 c D N A & ^ □ - ~f £ L X , J . s abi noi desS. C . ar i zon i caj^ "=> CD R N 
A & jj* L T H * . ^^ISf (?)fif & 
% CD n M ft 8tt 

# « Bfl te . Cryj I (^S»(clBjaft5±S7 & K^^^SSBB 

flfflfe IC Junv I & Juns I & 3 - K-r&«B*BB#l & Cryj I & n - FtS 

« 6$ 82 ?'J tt . ffU<li, 04 aStf 4 b IC^tlJlJ ( B2 ¥\ * # : 1 ) * * * * 
. 04 a&tJt4 b IC^tCryjl&n- KtSfliifiM ( B2 ?'J # * : 1 ) it * & S 
6 6 ■?> 1 2 8 * T* C7) 2 1 T 5 / Ml) - tf-HI ' © 'J ~ - BE *<J it , 

% IS 1 2 9frf,l 1 8 7 C J: v 3 - KStl5)«!ft5aft*&iaaa*l5. Cry j I 
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CD i%tft £ ft t~ 7 7 88 BE #J % X G9 4 a & £>* 4 b (C ^ L t S> S ( BE #1 # # : 2 ) . 

z <d m m co m m be n \t . f »sn4»f 13 8 . 

5 k D a . pi 7. 8&tfiS»4Nie^y'J >asfi*f tififi 
|S3 - Kt5. ~ ;ft <b CO y <J n >> U - S/ 3 > SP & CO *ij ffl , # ^ * & * in $ -fr 
. rtSRSBRffl p I i:»lt4. iCJSificflilfiMCJ:'^- K^nsiSRS 
efCfC*r-t*iStffStlfcr^/a»B!Wtt. Taniai^ (fffffi) fC <fc »J 3 ft tz. & 
&CDN H2?Ki%]kZflHW<D7 J tm UX* & Z> * Taniai^ ( iff ffi ) J: *J 
$8 © 5 *l fe Cryj ICO N H 2 3fc 5g tt BE #1 # % : 1 8 (C 3* U BE #1 & * "t S . Taniai 
m ( Kf m ) tC«fcU*^a*lfert»B!Wtt. BB?'JGluAlaPheAsnVal 
GluAsnGlyAsnAlaThrProGlnLeuThrLys ( BE ?'J 

# : 19) HtS. i©»W©«KK#Jlci*K*J#J£#K«>£*i5. « *. 

> BH^J##lC7)r^y|jE3 8, 5 1fttf74S3-Kt63K>i:J3tt4lo© 
Sfcii<Z)5l^l/*^K(0«lft (fftfft, G G A *f G A A , G T Gf G C G, & 
G G G *f G A G ) ii . Ifte>(Dgfii:fctt675 ( -t *l 41 , G *t E , 

VMA&tfGftE) ££ttf#£. 3g JC #-5! ^tf FSIA 5 . B * £ ^ T 
ft tc Cryptomeria japonica^b » ^ ?> # t ^ o (Z) c DNA^P->fC*J 
V* T ft ffi $ ft ft . :©IWf Ifl ®75 ;i6 0C»t6 3 K>Cl3W6t« ( 
T A T *f C A T ) li , ^(OaUtelCiSWSr^yK*^ ( Y *f H ) W 

6 £ -9- -f b> h * * 1/ * ^ K**tffcffiStt&. 3S & & BE ?'J # 7fc # # & £ 3 £ 

Cry j I & n - K f -5 1£ B£ BE #J * CO l o # _h CO y. V 1/ * * K ( 2 # U * ^ K CO 1 % 

* T* ) # , S AS CO *f i£ it -?■ ^ ft CO £ (C fg * CO Cryptomeria j aponicafgl X ^ ft 

b^sii:ttS*fcj:otff*a*iJ:^. ttsco&tft-^Tco^^s:*? 1, 
^•K^'fb>5.t>*^co*S*coT^>'Blf#^ti. zco«^co«gffl^(cfe-5 0 S(C 10 

_h CO Cryj I CO V y 5 U-.*>A-##«£Lf9*. a* & 7 r 5 U - * > A - 
. « IB & tf T ^ y m BE ^ X Cry j I £: JSB 5* & # B'J M CO ft (5 ^ ffi tC <}; o X 3 
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Cry j I X it x m K fS ffi T U >f > CD Wt £ n - F "T £ ®E B2 ?'J CD 0ft /t *; X . i 
00|8^CD<eHP , gtC$)€)„ 3C0|§^!C0<SHrt(7D»T^-{i, Cryo I X £ JStt 7 U 
;U V y M 7L it Junvl^ L < it JunsICO # & 3 - K ~t 3 t> CD % ^ * , d *l "b li > "f 
U<ttfcM:i33V*TftgEt58:S:R?fi , *"«> (S/M® I g E 0i« ; I 
g E « ; I g G & I gMj)i»0l4ffliaj ; XliJSJB&tf/X 
jyftmJktf/XitTmMT*)i*-<7)mm^<nTB&fc&<nMfc^) . B-fiicD 

Cryj IC7) *r & , ^^T'ti, StSttliiJUO. ^©|§Wro«gHrtcDieT^ti. Cry 

jiiiSllfi)Stt©rb;^>^tffitsxi' >j-->y^n b n - ;mc £ ^ t ffl 

5 «> (C . ffi©*««*&ffl«it A>f ^>fXL#*t)©6t)*tf. 

Cryjlfc 3- K-T*«l*H!#l©Wtf fctt* Cry j I & tf / X li J* & Cr 

3-K"t<B«ifcSJ>JJ:y^*:V^*aiSS:^"t*«BlffiW*'' v "5. ® > CryjKD 

5 » ^ 1 1* , z. <d %m <n & nmn v> u — ^sr — ee?uap^A^<»»r^co^spxt± — as 

SliRtfilttfSi lv». ;ifl>»l»0>«lfcSi#lfci:X. CryjIXtt-f © »i <Z> * 

Cry j I & n - K -5 ^ Sfc IS #1 I* , Cryptomeria j aponical *fe#>iif#-5'£#ft 
3fc 6 „ L L # S> . tfilgAli. Cryj I & n - K f 3 m R N A it H? 15 <£> Cryptomer 
ia japonica?e» *^ &tt»&nfcn.ri:&lifflbfc. : m R N A iff 

^3^^m*^v^©^ir^HS»^^©R^^x«^wl©r f gsco^^?)T'^5e»o kia 

ililbfc. Cryptomeria j apon i cali ^ CD A j$ CD S Tf * 'J , * * f* it IF £ . Iff f£ 
XliiS«fffl**^e>»S-i:^ffi*S. Cry j I & =3 - K "T S « BK SH n it . 3 i ic 
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*-AL£Ti±ifflflS$:*!«t-£ = Cryjk Junvl X Ji Juns I & 3 - K 5 « fifc BE #J 

X 

\$ Z H <b (D 'p ft < t *j 1 #ft ft ZE. coli^©iaillS> (A + anf>f 

;ux) . B£ e . xiif ^f--XAA^*-W*»fi (cho) m (Dm3LW}®M 
Batff7f»3S3-&6-t*<m*s. ii?!ffc563I / <**-. ^ □ ^ - # - > x>/n> 
+h - & t>* fffi CO 28 9i f&J ^ IS ^ & * Sambrook^, Molecular Cloning: A Laboratory 
Manual, % 2 J& , Cold Spring Harbor Laboratory Press, ColdSpring Harbor, 

- a _ 3 _ ^ ( 1989) ttUCj£HJ'*ii:#ai#*. flfiCOig^^^Ja^^^-. 

- 3 > & ^ fa x « 81 ft ^ x ^ ^ ^ K*g^<D7gric^fc*<. S£Si*jT*<z>3Bgico 

^^COjg^&^^^-te, YepSecl ( Baldari^ ( 1987) Embo J . 6 : 2 29-234) ; p 
MFa ( Kurjan& XS Herskowitz ( 1982) Cell30: 933-943) ; JRY88 (Schultz^ (19 
87) Gene5_4: 113-123) #.tfpYES2 (Invitrogen Corporation* 'J 7*^-7. Sa 
n Diego#) & ■& tt . :i*ie><0'<4'*-t±BfiK:A# i -*"&wi:#fB#S. A =*f n. 

□ •>-f^/^&a t *5L»»»3a*t»XA^Brii'e*6. « *. tf . a * ^ n ? >r ;i/ x 

Jftli. Mm«HflS*T'(D|§^miCrUBK$nTfe*J ( # 'J 7 7 * ;b - 7 , San Diego 
tEs PharMingen) . flfi # , pMSGK^^-li, « JL #1 Ml US ft T? CD 58 ^ ffl (C rU JK 3 

4x T -5 (— n. — -V — J? — Piscataway^E, Pharmacia) „ 
E. coli|*I T< C0 38JHCO £ #> (C ®^^5§5H^^^- 

li, ftfi CO % CO CO ft T* , PTRC (Amann^ ( 1988) Gene69^: 301-315) ; pGEX ( it - X 
h7iJ7, Melbourne^, AmradCorp. ) ; pMAL ( V -9" =f- =l - -fe y y , Beverly^ 

, N.E.Biolabs) ; pRIT5 ( — - -V - - , Piscatawayfi , Pharmacia) ; pE 

T-lld ( 9 X 3 > ^/ >, Mad i son& , Novagen) Jameel^, (1990) J.Virol. 64 
: 3963-3966; %. t>* pSEM ( K n a pp^ ( 1 99 0 ) B i oTech n i q ue s 8 : 280-281) £ # ti . #J 
pTRC& pET-lldCO *IJ ffi tt. *SS^® 6 K CO t # < . PMAL. P RIT5, 

PSEM& pGEXCO SpJ ffl (i . h — X E^^IflS (pMAL) , ififA (pRIT5) 
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, tJJUfgtofc/S-^^^hfy^-if ( PSEM) X It V )l * * > S ~ h ^ > X "7 x 
^ - -fe (pGEX) KMiS L tc.7 Is fr>f ><Oft%l^ t.m < t?3b Z $ . Cry j 1 10? /t X l£ 
f ©Wi/t ^i^gSli: Lt«SS*lS*M:tt, * * U 7 - 6 II £ Cry j I X t± 
*©»T^t<0l8l©lfc-&J^»cB6iRI»aai5fiS:#A , t6ifcli4flc«|rj-l?*>6. ^ 

t? . cry j i x li * © w «: » ^ s e R *^ e> * © w * » <a »c c w s » * m a M ^ tc 

* d i: # ffi # S . »3ft»3RI»«»&tt. ifii$tijlHi3^-XaXlir-n>^>{c*f 
* CD «: •£ * , **llC*f-**$13ft»*«:, St. Louis£ 

. Sigma Chemical Company^ Xf V -9- ^ a. - ir y V , Beverly^, N.E.Biolabs^ 

* (PRTCAmann^, ( 1988) atf ffi ; pET- 1 1 d, O 4 X 3 > J/ > , 

Madison^, Novagen) 3g L < ii & ft ft # (pRIT5. - n - i/' -V - S? - . Piscatawa 
yfc. Pharmacia) fe ffl V^ 6 ft * H ft 58 « & "T IB JC + 5 « * CO :/ d =E - * - IB *Dc 

JftS. iK&>tlcj:*i58^3ft£S6K£#»i-sfg;fr£^;t£«*tf>E. col 
i« ± * T* *fi&;lCryjI « 3g 5 it Z> £ jg 3 T* $> 5 o # H # Sfc 4 

, 7 5 8, 5 1 2 «) . Aii. E. colii:J:»J«ft»IC?JiBa*l63 K > 6 ffl V» 

^±*HlSii, y>S*;^>?A*u<tt&fb#;b'>'>^#ifclR. deae-^-* 

ifflflS£h^>X7*-Ai-££*©jI^ft#8Hi> Sambrook^. flfj ffl & t>* ftfi CO ^ 
i& ^ ffl -r 3f X htflC^HJS*l»S. 

*5§^(iX, f ILfe#?£»7 U > Cryj I X '> ft < ilfe^CO 1 Hft # & $S 

iti-s^ss^^n^L, -tnti, # tew t u ;i> >y > cryj i x &<i> ft < t *> © 1 

Kfr # £ n - K f 5 « II IE #J T? h57>X7*-AL£Tgi£*fflflS£iig^ftigifc#-C'i£ 
|LT|«IEI7 1/ * 4* > C r y j 1 3g L < ti -£ © ft < £ * 1 Wrtf&^fcttilSfttf 
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m & co m & 

ft & £ tfc U ; -t L T * © iR ft S: » » L T ^6 H » Kl *6 » * ^ ?E » 7 1/ ;!/ ^ > Cry j 
I X it * CO 4> )& < i: *> 1 t$T ?:4fi5c"t"'5>XS5r#A/"?V'*So Cry j I X it * CO >p & < 
1 Wr & 3 - Kt6DNA&*tf»a'{**-'!f h7>X7*-Mfef£ 
ifflSa?:^C0^±lffllia(CiaUf-^ift*T'^*-t-S o Cry j I g a K & tf * :7 ^ K tt . 

acfi)>S.t>*CryjI^ L<tt*©WtfK4$J*Wfcffi#&M^S&&»t3& - £ ! & /< ^*" 

#«L<ttfi6©ft^**tS:IIK»^***^ / ^^^» f . SSI. ® S ft Bfr & t>' 

d(5D5§93CQft&GO®tt, ^?E»7 Cryj I X 1* Junvl3g L < li JunsI^ CO £ 

MStSttT UAy>Xlii*l&®^ft< ^ * 1 »T # ( *2 7 U ;i/ 4* > Cry j I X 

>Cryjl5aSX(iJunvI^ L < tiJunsI^COxMH/SttT U;i/>f>Xti^tl 

<b co '> & < i: t i -3 otftmam n 

( ^ co 3§ e£ co s$ BH ?'J # & 

ft^£-f& L £ *> CO ) 5:^t;iSS3ft$rS«-r-5. JI CO ^ W <D $? il A £ ^ T , 

Cryj I|9Sli, >P & < £ % fig Wk Cry j I X 9 K * 3 - K * 5 « B* K #1 h ^ > X 7 

f K & ^ O . ^^T'£^^£^--?&lftM14»T/ti:li, Cry j I i» * S *l S 
ftjftfl>«t]BCttWr#0>;i£«:vO#, 04 a ~ 4 bC^t75 / Sfl~2 oxti3 
2 5-3 4 0#e>fc6WT#ttBft<. ^7£*&^^C0TU;i/y>X{i Junvl^ U < tt J 
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atc^fij-rsifc^ffi^s^. $? * l < tt , m m <d & z (D mm l tz m ft iz ft %i 

JS^S:S§3§^£te*) «St4. LCryjI©» & te* B W IC ffi V* * fc £> MC 

jR&tJf/XltTWBr^^^f-feftafrSiil^ffi** Cryj IT 1/ ;i/ 4* > © (Si 
tt ft tc m £ L/ 

< , X, */M gEfrj$!(?Ste£^t-£^?K-$©ltf/t ; kXM;i:L^„ */M « E *0 
tt fl§ ft 4: tt . ?c « © Cry j I SE a ft tc J: »J *5 * S n I g E|4fflii * J & v * I 
*Ejra«tStt©ii:«:vO. 3EC i&«Btt©fe«>l;:tt. T«IS(5«Pft*m-r« 
3 h # ffi # , ^7EI&(c#M«f*l gE£jKiE?L&^frXtt*f'gLf-^^©#7E*& 
7 b ;i, Y > # frfr S I g e t|g#t5± *JI8lt«t6^ginf^fr6 I gEh&S 
-r * # • L fc 40 » T U A/ y > « it tf Cry j I « b < tt * © W S: ffl * i i: li 

tt, ^*»S|g^*«"r^MBIfiXtt#ia3S«^e>©Ji-r-rx-* - ( « *. tf , £ x 
#^>) ©ftffiSftCft^ifc^a* % U JunvI3g L < tt JunsI & f& 

* B W IC ffl ^ 5 fc e> , TiMII^«F&Sffi'*-*-i:tfffl#* Juniperusffi # e> © 
ft**) tC # H W & I gE£3£-a-L&V^Xtt»KILfc3*c«>© Juniperus?E*& T U ;i/ 
>f > # Jt»fr 5 I gEtfi^tiJ: 'J^ftWCfiv^fiStfr^S I gEh^-^1-^ 
Juniperus© 76*0 7 f ft f > « A tt* Junv I « L < tt Juns I X tt tl <b © Wf & ffl ^ 
S © # 3 * L . L # It b fc Junv I 3g U < tt JunsI X tt-tftfcWWr/ttfl g E i; 

*s ^ -r s * e> «\ 7b^^•s!iiS^A ,; vxh^fflflaxttj^f•£s«^^©^T*-<x-^ - ( 

#J A tt , t. x * 5 > ) © M ffi £ £ b & £: # £ U ^ , 

#ffi»A^#IILtgBS7 i/;b>f>Xtt^©»S^fiiiS14WT^rtt, &1tW& 
Sft © A X tt Juniperus virg 
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iniana^ L < (i Juniperus sabinoides ( m i& ) ^ &> # 7b W 7 V )l> ¥ > £ M K J& 
&o>T \s )i ¥ y izft is T T i/;i/^-(DflSAtc}g^Lfc£:£fc, * <d m A (?) 1tn 
^ L< (i A> ^ 5 5? I S f5 tt 7 b;i/^>i:^t^7 i/;i/3r*-j££&aHflf**wi:# 
Hi * . $J * b < tt , ^©iAffl-eCTb^^XCMtSBlfifilS^, T IB IB JR 4SF 

, ^TE^T i/;i/y>xii£MJ£fSl£T b;i/^>Jc{*stt©«A©r u ;b - # 

liltfflS^HTglitSlJl^ffi*^ (#9 If, Varney^, Br i t i s h Med i ca 
1 Journal, 302^:265-269 ( 1 990 ) £ # J$ 5 ft fe ^ ) ( # ft » » » © * & £ 0> 

«'j>&*tf) . 3 ^ -e ^ e> 3e«©«'>tt. ma # z. <d% m<D * b 

¥Nt L Cryj IS S © X l£ * © Wr & * *£ * L < tt , Tanura^ (1986) Microbiol 
. Immunol. 30^: 883-896 X # H *8 ff 4 , 9 3 9, 2 3 9 9tH^Snfev9 
X^T^l/^^^Tcffr^WILIfr^^-T^WCT, X tiChiba^ (1990) Int. Arch. Allerg 
y Immunol. 93 : 83-881C ?M at 3 *l tz. gg ^ 

i=ef^ ctKits. seftxti^cDW/tic^f-r^i g Efi^c^v»T©*jjis 

^ U - - > y tt , |g M t& #J X & k: h © ^ >"r- Y Tic^fs^^^y^i^x 
l*,KrtjftJ»«I*tCj:oT. XtiRAST (fiW7^^>«lt*Si) , RAST 

PI W , ELISAT>y-fe-f, MM ft®. 7 v M -< ( R I A ) XtetX*^>*fcffi ( 

% « 7 ft t>* 8 # ) lCTfTfc-5*£#ffl#S. 
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. t » ig # si, u > j* * >r > a- «& . «3iw«fiSf5. ii#n<7>&$*iHJ3Stf> j 5-c 7 >ap{a 

Affli?c&t>*jn*14^i< B iffl AS # x >T - K©ffiftft^i:*<. 3 4% <b « fit # 
CO 1 o CO V T' & 3 I g E it, y b;b^r-ilm^(Z)|g^{cS*WtcMM'r-S> l J. 

T\/)i*r-fo&zmffi-tz>T5. ; mm pi a* z.<D5£mv>mmftiz&z„ 

x(iiL-2»it)!iti££££) . je tw . frfrssflftri/Ay^xtt^frsse 

ra^-r^T^fla-9-y*ftfn u-i/3 >icib»«:-£*.t. -ttte><z>T*miistf«fit* 
©Ti/;i/^>tcse>an5ffl(a & j» & t>* j» ) # e> * n t m « 

cDTjfflfls-y-^tftfn. u-i/3 > cd is # ee « . t f>$*i£SPfinc 

u ;i/ 3? - 3ffi CD M 'P £ 
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its. 

m ft£ L Cryj I, Junv I X ti Juns Ig BHyfttf^tl^^^^^ttSWrJiXttSPtf- 

$t o T , *5893ti, fib t^ls»7 l/;i/>f >CryjI, J u n v I ?y L < liJunsIXti 
-ftl&OT^fc^fclWiJi (CryjK Junv I * U < Juns I X tt -t *l !?> «> 4> < 

tfSi±if§b#6*t u r-^b < it m mm it ^ & wi m % m m ® z ? & . 

Z.<D$&mCD-&Mmmf&yslZX. Critic J: »J MSB U fcCryjl, Junvl^g L < JunsI 
Xtt*ft*><B'J>*:< 1 Brtt&tfMiML^S** U T - 3? L < li # #J 

«: * A/T* =b J: v*. |R«tf;3ft&^£«A^©#»W<0i&*Ja*Bl*ft<©ia^li» & 
ftJ&tf5$:ffl^TfTfce>:i£#m5fc6., Cryj I, Junvlf I < ti Junslg 6 g X lif 

t\t><D'ptji< n % i m n ^aiM^tk^mM, * u r - & / x » r a. 

- )V ( Wie^ (1981) Int. Arch. Allergy Appl. IbbudoI. 64_: 84-99) & D jtf y 
-A ( Strejan^ (1984) J . Neuro i mmuno 1 7 : 27) £ ^ tf . T M M 7 % A/ - & M 

# -r £ a #Hcii . z. <d m f& & & to 

* , » * u < tt , #&&snmm rya/OFS4**svo t? « # * 

. i(0«80>#f*fflilSfRtt«:. #?Eli>SSftffllAXI«^»7U;^> ( IIP 
» Juniperus v i r g i n i ana X it Ju n i perus s ab i no i des ^ ) £ & jffi 99 £ it M fS 'IS © 

BtJSf£;S*iS^t^A^©#*8W<Bi&*fflfflJ*W©ta-£tt' -?■ fflM A ffl 7 

$*>tc**-rs«£'ft&«&.6 (apt., Tu-n/^-jcsssrJS&s) <o tc + # & « ^ 

Jlli , Z(D&mc>&1ZWl^ti?Z>®$:f£cDmm. ¥ tt . tt #J & M . S6 fc 

i^seicxtt^^w^^^^MAKife^s^Mffis&asm-tsBi^^^ia^t- 

«fc o T f fc -T 4 . 
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z. <d m -it ft ft ( bp t> , sesx«f wBfit) & . -aw («t, msm^) 

09 *. I* . 1 & ^ * i£ & ^ l J > #*l,<«:*&l/ttS~3mg<©, - Jg 3: L < 
» 2 0 - 5 0 0 a gfflffittft^* SBSXttffflffili) «: £ ftffC «fc »J « 

# ffi # & . M *. \t , & o <D # SI L 

SaSXIH^f h'HfSPfi§a^©g*ffii:i y « •* S fc «> K it . zo> 

m&n*:* malt zm±? z (xtttffltHtBiJfi^ts 

jRH * ffl tt , »Ih , J^i/>iSM. *;>f y^n^^/7**n*X7x-h ( D 
EP) J0 l h5i'D-AHtl. 'J sKV-Att. *iClt*CGFivil/i/a> 
>16 {C t£ Jfc © U JK V - A (Strejan^, (1984)J. Neu ro i mmuno 1 . 7:27) £ ^ t/ 

^ ,j ^ n _ ^ 4 $f # tf? u x ^ U > y U n - ;i/ A t>* zi *i "=> <D U -o- ft * Jk & * T- ffl 

m* & z t % ai * & . a«©jt?)K&ufffiM©*#Ttcj3v^T. i*i e> 

«£ft<BI*fi«:PIih-f-6l»#S!l«:-£ i &;i *:#{«#<&. 

aatffifctcilLfeK^ilflJSftfct. lilfc*i§IS ( * 14 tf) * ) ^L<(i5^ 

•t ^ t a) » iz , z <D m &, ft « , as a w t- & w *i \t & ^ f a o * « tc & *f «r is -c 
w n « & e> 
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•r , mt&Jkxt <»*to^% ^ f *v ^i** • 

y - it , x * y - ;u , # «j * - ;i/ ( M * « . ^ u ■& n - ;i/ , ^ □ M u 

ic w m m * is a m m x \t & « m n n & o r <t . a ^ & % m « & , «i a. «c u -> ^ 

a'^'Ox, ^nn^^y-;b, 7 i y - ;i/ , y x =1 ;i/ 1* > $ , - 
^nif^^KiotllStSifc^ffiJRS. #<(D«-^ic, 3s 3R SO 09 *. tf * , jK 
u T ;l/ 3 _ ;1/ ( v > - _ n, & at v ;i \z v - jv m ) x ii % ft h u ? a % r © & 

£ T 51 * iB ' Li5. 

iibtawMiiii. tsmt&m iwt* iaixi^^f k) & & si & * 

iiscAi^Kgasxti-etf)^^^ k *^ a s ic « « s n *i if , f ©sestt, 
& S£ £FK n $£ 8>K h □ - ^- > # 7 -tr ;i/ > x y * s/ ;u , ?8 . s/ □ y y» ? x 
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i m. m. % <7) tt it & m & ^ tf ^ £ t & z> . - *b ^ « & & m m <r> k - -t > 
-r - ^' t± . 3E'ffc-r*ii:^m*. *& s ~ 8 o m * % # <a # n hp ■& -e & s . ^ ^ s 

<Z) T* fc S . #»ifncj:S#$lfc*BJ*i»Xli»(*Jtt. lot^llfi^lSii o^g 

* > * (gragacanth) , T * 2/ T . 3->X*-f L Xli^5^>^(7)»g-&M, 'J 
^Sl^Jl/i/^Af fflilfi. 3 - > ^ * - -f - , S> -V # <f =E IR 

^h-xXt±-9->v5tjU>^c7)1ti*^J, * a? - S > h , *-*i?ftXte-9-?5> 

m t l x s& it & ^ Ml m & <d to m m mm z m *. z £ ? # & l m z . « a a . £ *g 

, tr^Xtt^^-fe-W/tt, i? ^ -y * . «|XttM#T*#[St-5;Li:#ffl5fc£„ */ n y 
^X«^U*^;H±, *S tt -ffc *K -H"i*»Ii:LTc7)i/3«, KlSMtLtffi^f 
;i/ 2fc ^ n £ /i/ 9 * > x , •fe^t&tf-** ^ yfcm^ < tt * 

mm, # mm r , ft ^ a m & tf#t is si m . ^ si m & m flx a ® #j ^ & iir & 
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i± , (a) wtti&tfa^t^^^grotfiiJiis, afe tnc (b 

Cryjl cDNA (Xtt» c D N AtfS^SnfcmR N A) X t± -£ CD - g|S £ M 

T , Cryjl cDNA^KIimRNAXliftl^fflS^CA-f'/U^'fXtS 
£ + # & ffi H It £ =t £ B2 (^Jx.ti. Juniperus virginiana, Juniperus sa 
binoides^ CD T U ;U ¥ > ^ <b CD D N A ) T t b X (i r §| $ flj -f 

j ^tve>co + #& *@|i?tt (-)gt;4 0%&Ix5) £ * -T •£> K ?'J 

«3R*8*#«:mv* iCD#&T'(£. *SI«)DNA5ffl^ 

T, flfi©a?<0**, jfil^ttBBj*"*'***, SXttS («*.tf. Juniperus X C 
upressus) IC £ V* T . & Wt 7 U >>l/ ^ > Cry j I CO 7 5 
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M IC, Cry j I <Z> « Ifc BI #J K S ^ < * ^ * K & « <^ 5 ^ £ K «t 
»J, fit^^^Kfit#Xli ; e;?a-^>'l/fit&&, tt*ffil:ffl^tff«t5i 
i: # ft # * . Vtf*Xtttf-»J-¥*0>»»*:. Hi It L Cry j I £ a H <D ft 

& M ( #9 *. tf . CryjlgeiXliSftSS^iaitS 1 t ©ffi*^j5iltt»i/t) 

#fC«»0DS[W&-^tf. CryjlSBRXlif WC^f K «: 7 y a A > NffST 
fa^tiittflll*^. ft jffi ft 0> it ff tt , ifiiRXH:jlii»*<of£f*#0i<&*ftfflK: 

&ffl^tf$EL I SAXttffi!©ft)S7'yfe^?:|lJffltS^i:^ifi*5. 

ft & ft tf> & tC , fit Cry j I fit ifil fit £ 5 ^ t # ffl 3fc , m M "C » *l « . * 0) Jil » 
& ij ? D - t A- fit Cry j I fit * S#§ I t A'ffilS. ^y^D-^;i/fit^5:^^ 

-f s fc *b Jc , fit # j£ £ an AS ( U > ^ « ) £ . ftttftl/fcH*^?)**^. ^xn 

U K-v*HJS«:£j3t-*-5i4:#ffi#*. :/ U K-vIBfc, Cry j I g S M X 

li <D ^ ^ Ftj£/&tt<Dfit#<Djt£K^^Tft&ft^ffncx* U - ->^t6 

£ i: # ffi # s . ^ti^^jfii^xii^ / 9 n-t^}ji«t5:ffl^T7 u )i >f yMmVa 

& m % <d m a <n z * * & m ? & ? ^ * * - & ® * 

mffi^z^) . ^^s^^^-KXtticeRoift^ii. cryjir i/ ;u f > 

16 fE 4SF . Cry j IT u;i,y>lCtt*-*Timil&JS«XttPi:£<BJS«&»Jtt*S-fc# 
ffl 3fc £ „ ig-SSLTc^^^-KliX. Crypt omeriaj apon ica7 b;i/=*r-<DftgE®e&<£> 
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. *f/Si--£.3c^®T u )i ¥ > t m v z n & yi^aftfeiiftffis^tstf* 

'>ati!f^ffl ( # , T ^ 7 4 9 * - £ J£ ) fe^l-SSJEbfe^^^KXtt* 
, Cryjl© T 5 J m BH^'J <Z) £ SB X t± - SB & * "T S * © ) > X ti * ^ I t S 0 S ^ 

y & be #j # 3e -m l , * tt , HKBWcfcftcadtfio^&ftfe. * 

JS#&iftf*"*SJ:^lca3E-rS£i:tfffl#S. i 0 » £ £ . Tfflil/t^?- 
lC*fi-£SAfc*S^?§SS:. 4> *H » & ffi (Witt, ^^SfflSi&^TiSSHiS 
0) # « 0> »J £ ) Sffl^TttetSrfctflfi**. T*fflflSl/-fe^#-i:0ffl2^ 

<ti*©##*<TilWflB£Jfctt«:#*b, nft*liLfcv*tf*4>3-&, * « S It 
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/ $ a t s & ( # # w « & ) t^'tcioTfifcit^rii^aj*^. ss ic 
MHcsa»t6ftifl)ffliff)8i^s , e4K* , MHcsB(ta^ft 

s i h ffi * & . #j&3Hr^yifc(c-3^"t©»ai*:r^/ifcK«itt, r ^ — > , 

^) . 

y x & # r ^ ;S7tn y £ re m ic^floisiWffliS^L 

*Kfe. A. Sehoni: ft ft W 32 # (Wie*. 13 Hi ) ©sK'J if l/> ^ 'J 3 - A (P 
EG) ffi&JBv\T&SELTPEG£:lB^Ufc«aftXB:'<:7* KHUtiii: 
*< ffi # & . 35 tc. iffllSflfflSBJlXtt^^f K©ft^^«'t 1 CilIi 

3f ;Mt, (Tarr« Methods of Protein M i c rocharac ter- i za t i on, J. E. Silverfcg 
, Humana Press, Clifton, NJ, 155-194H ( 1986) <P ) ; 7 5/ ;b -ft (Tarr, |tf ffi 
) ; MHZ tjt 3f -V U T - ^tfMfc^* >y ^ U > y (Mishellfttf Shiigili, Selected 
Methods in Cellular Immunology, WH Freeman, San Francisco, CA(1980) ; % 

ni#rf m 4 , 

9 3 9, 2 3 9 ^) ; XttSft^^^"7 'J >®S C 3 " 11 International Archiv 
es of Allergy and Applied Immunology, 4_1_ : 199-215 (1971)) & % & ti Z. H 
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KZ)%i«iei&t;^yf k © » » & * a k L&imMmzm&wizmxz 

•it S tf> ic , ^w^:7^K©±£Uci/4<-2-S£^x3'£ 

5=- 4> - * □ v h f 5 7 ■< - X' m$£ I - 3 ' # ffi * & (Hochuli, E. ^> Bio/Tech 
no logy, 6 : 1321-1325 (1988)) . M K , # #1 W * X > K ^ D -r 7 - M $E §P ffi & 
. ffi a T? * *Ui . i/sK-*-i£fc'<:/-? : K©7S,>i&K#li:©IBlfc*AUT*RBB 
flS«)B?J^Uk^^f KffllltfefiltiltffllJ**. StfiBfliJBUcfcfb 

®/<yf K(C^tga5:#An-rS3i:tCJ: *J X 6fc * 14 T iffl B£ x h-^"^L< li 

rn?>«>^^f-K*«)eit*ttxK:h-^ , s:*t/«i««L<iii©fieft«b<tt 

S fe tf> tc, *ft^4x^fc<fcfclo©Ti|||fixfc:H-:7«:*tr1H«Hr'T?. gifW 

U £ 7 ^ 7 $ © *f £ , K Krt<©«*IBK:#A't* 

»fe4«t5II:tfflJS{5. 3S K . ^A^#t7 5 ;Siitt. * ^ K © » » 

Kf KliSflK Cryj I X * © #T ) S: 3 - K 

$£©«"?. Ml jS L * U =f 5? # U * K (Ho*, Gene, 77_ : 5 1 -59 ( 1 989) ) & ffl 
V^ 6 X ± -w © 3§ ^ ^ iS <k -?■ (Hostomsky, Z.^, Biochem. Biophys, Res 
. Comm., 162.: 1056- 1063(1989)) SH»SPCRHt(. *fflST'C7)|eJg5:{git 
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KSn - KtiDN AfSS«i?i©I«4»ffl3 K>S, E. coli, W 

%® m u as x « ffi o k * * mi as * t* « % m tc m m a n t ^ s *> © tc ^ *. s 3 t 

# a * s o 

££1,ZZ(DmA<D&1tWlZ.ft-tZ>7 l/;Udr-f5^$:iiSf5t--SCryjI^y^- h'Sf 
•9 $ ^>-r«>^i:^m*-2. D itlli, CryjlcDfll^ £ US ^ . # 7E » « S 

<Z> « A £ 33 5 Bi«liS>&t>*/Xl±T#ffl 

iif h-^t^Uitt. froith-^ai/t^3!-#t:ASyn^'J>, IB 
r^iS^tf) ic±£^l$<Dg#M*T*&*JXli#fiT';&So - ti <i » m h 

&1ZMr U ;i/ y > # # ?6 » 8 S ffi © <H A tc 7 u;i/=?-£lS«:R$8-*<&t6#«::7 

# 1ST 18 T- » 6 . rt* * * SO ♦ « *. I* . -t *l £> # BB * * Jfi Cry j I I g E IC 
» ^ b , * *i . I «E-7^^^&ft^fffltfflVXHfiKISifii 
t5^ft*ltTfOt5ItA'[ll*5. rt* 5 SS SU t* , & & # <0 ttf 

fl& -ft J* ijig "f £ ' £ # ffi 3fc . Cryptomeria japonica7!5*&'7U;i'^>{C2ti"S 

tc^-rsri/-n/¥-jt5«FS:«nw-t«*»w«>c dn A/gat «lt:StJ<« a 

ft»«gtt©fflAfr&©lfe«J«#«:ffl^S>f> • fcfr-nWftlCE^TB&tfTlH 
IS«l6lc»»&#A*B&OtTilWJaxb:h-y^^^K(Z)*3fi€:»Jg-rSii:^ 
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# #e © s e ic , Kxi4«E*s. & itn m * & & l & v & m -? z> t~ 

Afrfc*3fclfe*^b<lillilJ!K*lS««:, #8tb£J/iMtt^:/^ K 3g b < li C ry j I 
©^^K, X li#St b feCryjlS Q R , ifil $t # ffi # . T IB IS . 

B #ffl j§S ) t^^^K«L<lifie«i:<Z)3l$^tcaUfe*ff i T-e^*5-B:T, -5 

* 16 t± X , Cry j I (D ^ T (D m b < it 'P fc < il =fe 1 offl«^£3 - KtSHi 
S3? BE ?'J (MAIL D N A ) £ ^ ^ 31 ^ ? # - £ 3" T§ ± J3S & Cry j 1 3g L < 

'J? * < ilfe-eco 1 W © « 3K tc ig L * # T « * * - i: *: * to Cry j I ^ L < 

^mv^TISJR-r-g),, A ii. Cryj 1 5g L <&-?-© t$T# & . <k#!©$$£lft^b<t;Mfc 
^»S«fS:ffl^T-&>a"t*i # ffi # & . 

ft**iT*oTJ:k», fr*4t 'J Jf KiMtt. i> *fl & ffi £ 

w © & tg w ^ ffi « (i , i ) be *i # ^ i se m ( x « *f m -t s m m bp # ) x i* -t © 
«i # *ww y ^-f xtsffltwt'j =f 5i * i/ a- FCA^yj # -i x l % z> m 

#J . X li 2 ) BBWS-^lfCffiWWfelB^J ( X li *f ft f -5 BE m 3P # ) >& t>* / X li 3 
) BE ?'J # ^ 1 © BE ( X tt M f5 -T 6 BE ?'J BP # ) £ J: y rr - F 2 *i 4 4 f& «3 t m b 
&fe#m'f£S:*t-££jM ( «f A tf . iK'J 'C^f- KXtt^^f K) & n - K -T S 
BE #1 Tr * 3 =fe © T- & * . IS It W * flf * # - * © S «P £ » 25 & *i & «b 
ffi#<0Km&»feSfctf*Wifce>fcv**Mi. * 0) fij JB fc « S (SIAlJ, =fc L -e ti 

&iftfcL<**.-*-ftW:&<* fc b ^ *l Cry j IT l/;i/^>5:4^tSfe«!)i:MV^ 
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CD * ^ ^ K , 7 1/ ;b ^ > CO 'J> & < H 1 ^WTajaxf h - y & ^ *J Cry j I ^ 

'J>&<fc%2oa>«tt # ft co '> & < i: 

% 1 ocOTMBSxbf h-y&^-tf) S: * t? ^ ^ ^ KtiXI©»fl©«BWC*6 

CO'i>^<i:t;2oCOT||5JSxlfh-^$:-^to) tt , **a*lfei6*J»*©ttt-. 
4#£M*Uv*. ^^^co^^^Ki: Mtt(c£»JXteT;m]!S3;MSf5tt 

^C05§^C0#ttLfc^^^ K tt . & * ^ K S n - Kt6I«**ti8 

Ifc T? h9>X7*-Z».Lfe1i±iWJfilC33WSiaiJIADNAtt«rtCj: »J . _h j£ CD J: 
5ic£E£-r&3i;#ffi5fc5, ^cofgfEcoijijfcLfc^y^ h'fefl:?^i«i:iot4 

Saft^l<li / <^^ Kti, £;#lCD#i£T-Juniperus v i rgi n i anaft f# ?c CD 

*18JiatcigLf-^*T'l§*U, f IT, ^^f KS, iH JB # * *fi * ft £ *D AS X (i 

TSKtfilfctfffi*. ^^>xi?nv K^77-f -. 4* ;i/ at 

ia?nvhi^77^-, FB * at ift > m&fom XI*. zco^^^K, -eco^^^K 

*i»*ftfesaft7 1/ ^ v y & ft w x 

i* * co - smc m w & m & * ffl ^ z> ft mm moists . rG>»i»©*iiiufc'W*- 

ifi5:^*-r, * tt , ft 3* ^ f* L i: £ fc, ffc^WmjSEttXliftfiC0ft;^#>fl5:^IC 
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W tc ^ £ & v> _ 

^^m^mmLtzK-f^ K S: » S «> £ . Cry j I ^ fig M 6 T? 3s3 U £ «fc O fC. 

(««jti:J: 'JXtt^UCioT^rttiii:* 1 !!}**) . '> & < £ t> i ^ <a t 
iJgi^h-^&^tt^^f K tt , T iW Jfi * JB X li U >^*-f>^»«©T«JS 
jS#&Slffi*&;ifc#ffl#&tf/XttT*|l|fl&7*;i/*- ( HP ^ K « ) & f§ *S ^ 
5:^16*6, 'J> fc < i: =fe l o^TjjiHljSi^h-^&itrfr^^if- K & « £ ■* S 

^ -r s „ TMiais«ps:aimuxiiT»iiir*;b¥-s:Si»'tscii:* t Bms*ifc 

i: # m # * . *^*KK»T5TiWii^&«K:ov*T©jM»>r>-ry*:*tt, * 
-f k (± . -te a* m t v x m ffl -e & s t n x e> n s . » a * ^ ^ k ft » y > < £ * 2 

. 5 <Z> , t o h # * L < & '> & < 3 . 5 <Z> , - Jf # £ U < li & < -t & 4 . 

0(7), ^ tc £ L < l± < £: =b 5 <£> , Mlc-Jg*?£L<tt4>&<i:t>7tfK « 
# * L < l± '> & < 4:=fcJKj9©¥^T|BliaW#'f>-r , vf^«:*"tS. #9 a. , 
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* 7 K li . C J 1 - 2 , CJ1-7, C J 1 - 1 0 . C J 1 - 1 7 , C J 1 - 

20, C J 1 - 2 2 , C J 1 - 2 3 . C J 1 - 2 4 , C J 1 - 2 7 . C J 1 - 3 

1 . CJ l-32StfCJ l-35Ht(. «^«. HI 4 i:S0fe'J>4< fc* 

1 <D¥*3T MSMWWlJ > v 9 * & G + & z. <D&m<D F C J I - 1 6 
. C J 1 - 2 0 , 

CJ 1 - 2 2 & J 1-3 2 

2 5 Offl, «fc#*L<li4>fc<fc : fe>*&3 5 0 ©^J?f-f t^f Y - 'f >ff 

(p. I. ) & * -f & - S).s^^ p ^-KcD4<y-T-'r^5 : --r--r>T :> v^xi± > ¥^ 
TiWjeWtft-f^^yf^tc, #te»l;:iSgfl:©fiA©*S! ( M *. I* » $? * L < ti 
'J>4<i:tii 5A, -»#*L<H:4>*<i:*i3 0A«±) W tc £ 5 4> < £ 

»s/^^^Ktc»-r*T«IISJS«f©!!lft (S. I. ) fc#?B»ic*gtt© 
^AcDmaicfe^^fe-S^^^ Klc#"*-*T»«ll£«F<oiHfll©lS#fe*"r. « * 

If , EIl4{c^-TJ;dtc, KC J l - 2 2tt, S«Lt«AfflSlcfe 

, 14. 5fflfi^S. I. &tf6 0%(D®&fc&ZmL. ^ © S . # 

f ^ _ ,f ^ f , y ? x tt 8 7 o . o o t: & ■& ,, ^ft<i:t)»i o oasKyf -f iff 
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CJl-31ftt>*CJl-32; 

C J 1 - 2 2 , C J 1 - 2 3 , CJl-16fttfCJl~17 

C J 1 - 2 2 , C J 1 - 2 3 , CJl-31ftt>*CJl-32 

C J 1 - 1 6 , C J 1 - 1 7 , CJl-31ft?>*CJl-32 

C J 1 - 9 , CJl-10ft^CJl-16; 

C J 1 - 1 6fttfC J 1-17; 

C J 1 - 1 7 , CJl"22fttfCJl-23; 



C J 1 - 1 6 . C J 

C J 1 - 3 1 , CJ 

C J 1 - 2 2 , CJ 

C J 1 - 1 6 , CJ 

Xf C J 1-32 ; 

C J 1 — 9 , C J 1 

C J 1 - 2 3 ; 

C J 1 - 9 , C J 1 

C J 1 - 3 2 ; 

C J 1 - 9 , C J 1 

C J 1 - 3 2 ; 

C J 1 - 9 , C J 1 

J 1 - 2 3 , C J 1 - 

C J 1 - 1 , C J 1 

J 1 - 2 3 ; 

C J 1 - 2 2 , C J 

C J 1 - 2 2 , C J 



l-17ft#CJl-20; 
l-32fttfCJl-20; 

1-23, C J 1 - 1 . CJ1 

1-17, C J 1 - 2 2 . CJ 

-10, C J 1 - 1 6 , CJ1 

-10, CJ1-16, CJ1 

-10, CJ1-22, CJ1 

-10, CJ1-16, CJ1 

3 1 AtfC J 1-32; 

-2, CJ1-16, C J 1 - 

1-23, CJ1-24, CJ 
1-23, CJ1-24, CJ 



- 2 ft C J 1-3 ; 

1-23, C J 1 - 3 1 ft 

-17, C J 1 - 2 2&tf 

-17, C J 1 - 3 1 ft t>* 

-23, C J 1 - 3 Utf 

-17, CJ1-22, C 

17, CJ l-22StfC 

1 - 9ftl/C J 1-10; 
1-9, CJ1-10, C 
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J 


1 


- 1 6 & C J 


1 


-17; 


















c 


J 1—22, C 


J 


1-23. C J 1 - 2 4 , 


C J 1 - 1 


6 , C J 


1 


— 


1 


7 




c 


J 


1 - 3 1 Jk Xf c 


J 


1-32; 




















1 1 — 9 2 n 


j 


1 — 23. CJ1-24, 


C J 1 - 1 


6 a xf c 


J 


1 




1 


7 


» 




t i — 9 9 P 


T 

u 


1—2 3 C J 1 — 2 4 , 


C J 1 - 9 


. C J 1 




1 


0 




C 


J 


1 


- 3 UtlC J 


1 


-32; 


















C 


J 1 — 22, C 


J 


1-23. CJ1-24, 


C J 1 - 9 


. C J 1 


— 


1 


0 




C 


J 


1 


-16, C J 1 




17, CJl-Sl&^'C 


J 1 — 3 2 


; c> 














c 


J 1 - 2 2 . C 


J 


1-23. CJ1-24. 


C J 1 - 3 


1 Ik Xf C 


J 


1 




3 


2 






(Z) 5§ W & . Jg tc 






*j m W ^ & 















#H»7l/;^> (Cryjl) fl>3fgg 

fctt*©S&We&*. dOWKtt. flj fr S *l ^ AH (Vasueda^s. J. Allergy CI 
in. Immunol. 7J_:77, 1983) £ 3t L *> tf> T* -5 . 

B # IB # £ 1 0 0 g 00 # ( ? :> > h > , Spokane^ , HollisterStir) 

£ 1 L©i;if;n-f^ft 30111111. »ii£lc:re«»«:ifetf>Tx--r;i,«:£ 
3? * T' K » $ it fc . 

Bt HI L *fr «: » 50mM h U X H C 1 (pH7. 8), 0. 2M NaC 

i jtf^nf r-i?is« 

( 2 a g / m 1 *flh'J^i/>lll. 1 m « / m 1 (HjSS)n^ 

l^g/ml (»JRJK)'<-? , *** 1 >;&tfO. 1 7 m g / m 1 ( ft ft 
S > 7i-*)lf ^^A* = *7**'J K) £^&2LC7>ftjffiffl*g»?£#-e4lC 
T? - l« ilftffi U . ^ * -It * « & 1 . 2L©ttfflJ8«««-e4lC-t?--lftS*rffiL. 
Sft(flt?:^btT, ffl m ffl *g»J#[ T? f ift L Whatman DE-52 D E A E 1? ;b □ 
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^^sp8 - 5 0 2 1 6 3 



* ^ 7? . 8 0 % fig ft! ( 4 TC ) <D 6ft 3c & Wi (C J: U # B L T 
, fi#-fIffl«R©#< ^(D*S*©aP^ffi^ L feCryjl?:, PBS 

if SiCtSff LTTMfif (*i^J6$i) X li T IE tf> £ ? Jg & 3 

~ ©CryjllC g tf*R * . IK^T, ^af7-¥PflflI?:»ifc5 OmM ft 
Sth'Jf ( P H5. 0) «:M^T, 50mM SltMJn ( 4 °C T* P H 
5. 0) lc*fLT38#fbfc. ^ <d 3* f* , & ic , 4 x: t 7° a f 7 - ^PlSi ^ io 

if:5 OmM gfit f 'J -?A ( P H 5. 0) T*¥«ftlt 1 0 0 m 1 © D E A 
E tr ;b P - X # 5 A (Whatman DE-52) IC in *. . 35 *S 4to R (SSftifiS) 
fc . «C V* -e , 7"DfT-1fIfffl^ilIIX.fc4iC©l OmM Slth'J^A (p 
H5. 0) 7¥IftLfe50mlfflAft>Xi*7i ( Whatman CM 

-52) JCftJitfc. Cry j Hi, 0. 3M N a C 1 ©tg95^S«Hf I^^Sffl 
r <D Cryj ft & # *S f£ ^ L . & ^ T* . 3 0 0 ml (DSuperdex 75* 
5 A (Pharmacia) IT'fflF P LC ( 2 5 TC CD 1 OmM ft ift r- U ? A ( p H 
5. 0) , Si£ * 3 0 m 1 / B$ ) Kl «fc »J » JH U fc . 

¥t $g L t Cryjl 5: , 35 IC 0~1M NaCl (25 °C) a>itt|«W43K«:fflV* 
£ F P L C S-Sepharose 16/10* 7A?OVh^77-f - (Pharmacia) KMX 
t-o ± H ^ - * £ U T ft U fc Cry j I S: SI 2 tf) >7* ;b Zfl ? P V h V ^ ~7 J - IZ 
ii t=. . F P L C Superdex 75 * 5 A ( 6 0 c m ^ U 2 . 6 ) ( n a. - V -V - V 
— , Piscatawayfi, Pharmacia) £ , 1 OmM ft h U A ( p H 5 . 0) 

tf)TP$S£(?Sit*3 0ml/B#, 2 5 °C ) T » ffi b fe . Hi alt. ^ ffl ^ ;i/ i ii ^ 
DVhy^7-f-S:w-r. Cry j I 0) * # tft ffl S 41 (01 b . U - > 2 ~ 8 ) . C 
ry j Ui , I^fe^ffll^SDS-PAGEICiS^iT'SofflA^FIC^I^tl 
fe (HI b) . 01 blC^-t-cfc-iiC. 01 a(C^L^±Mtf-^^6(7)H^^S 
D S P A G E (1 2 . 5 % ) ##r«:3!7t*#T'rtTfcofc. 4* ^ & . B i o-Rad © 
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6 o £ : 1/ - > 1 , * A ;b 7' ^ > (4 3, OOOkDa) , - >y?7>£ 
K 5 - * (29, OOOkDa) S.t>*a-^^hyn^"'J> (1 8, 400kD 

a ) frffti 

^tff^-feLfe^mSSft (Gibco BRL) ; U - > 2 > H # 3 6 ; U - > 3 

3 7 ; U - > 4 W#38;l/->5 3 9 ; U - > 6 H # 4 1 ; U - > 

7 H^-4 3j6.t>'l/->8 H # 4 4 „ t^tffll^&Hl alC^t. 

me>fflSBf ^nt; ?n-^;i<fiittcB f 2 & /g^*?x**>:/ 

hCioTtidfflfe ( H 2 ) . m 2 ^ f «fc -5 , Superdex 75 (01) 
#&»Sl/fclf#3 6 ( U - > 1 ) . 1^39 Stfld43 ( 1/ - 

> 3 ) fflT'Jn-KSDS-PAGElCi'J^IL, "hDt;i-D-^±(:i 

CBF25:^0-^i:lti^fe. ^5T^->"fti 

Y ¥ y \Z & *) 7i< L t- , fyi'D-t^CBFZIi, D. Klapperffi 
n^-fi-. Hi life. Chapel) IZ £ >) 7 * f V 7 Is )l >f y lab a I C*f ITU* 
£>ft^ = Amb a I t Cry j I CD B2 #| ISI <Z) *g m it CO Sfc (C , Anb a I IC ^ I T g * ^) 
ft 1ft f* 0) » o £ Cry j I £ <B fi JS C c> ^ T « I* L fc . ^ ft <b CO 3ll± , EL 
I SAjff9iX*>^a9 MC <fc U tfc ft 3 ft f- £ 3 (C , CB F 2 * tt L fc Cr 
yjl&Bai-SrtSr^Ufc. Jg K . flX^^O'V MiX, C B F 2 }C <fc o 
X It, =f M £ ft S # ^ * «5 H IC (i Cry j I & H X , f& CO /S' > K t£ ft cS ft & V* ^. 
«: *> L fc . i ft e> 0> IS ift , gBRffllJiJRgfr&Illianfeifct-S 

L . 0 # 4 4 & Xf 3 9 ( H 1 b ) «rN5fcj8ffi#J»j£lC*M}fc#, Cryj I CO BE 

g * S IC . TEf&Hlffiifcfr&fl-^SOUfcS 3 o 0) Cry j I -f V 3! # » » S ft . 
^ ft co S d s - pag ETfflBUfe&f itt. « ^ & t>* # S 76 & f£ co S # 

^T4 0~3 5kDai:btofe. ?. OD'f V iffl*«jSli» 9 . 5-8. 6 

1? *> »J . ¥^ P I 9 . 0 T' & £ „ N 5fi 3gj CO 2 0 7 ^ $ BB , Zl ft CO 3 o CO 
/\' > K tC j3 T III U T? & l J .& "3 W Btf (C 4k m. 3 ft fe Cryj 1(0 S3 #| (Taniai^. ffi ffi 
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) t m-v ib -d t~. in?)® 3 offl^f i 5Aoru;u¥-*# 

jfit K £ ffl ^ S Cryj \(D M 4 ©«|| L fe*^I^©7 l/;i/=F-lfil»«J£-ea*3nS 

«fc e> k: , ^y?n-^;bj5i;flsCBF2icj;'jI8!8t£ft6o ■€■ *i <=» li , ■t^TTU' 

;i, dp - « # © I gEtB^t5 (03) . I4xe.ffl>f va©d?i&tf**^« 
ji H I* . SB # W ic , HjK«»tt«A«fU3S/l/-S/3>, U > SHt X 1* HI « * 

v^ o * m iz i y & 'J -t ? tc ^ # , 3Ki$j&T?M:#fifc-*sr£teffi#fc^. flfi ® 
nTHtt tt, c DNA^a-->yi»i:J3i»t ti Cryj 15 aiCOBi-ocQ^gM 
Lfrfcffl3*lfcfr^fc (ISM4#i) # . 3te^0>#«XttmRNA©£#3 

3*c«$cryjIX tt^«S^.CryjI £ *S 53 "t S fcfttCffl^^StftOT^n-^liW 
r^^-^-^-^nvh^'^^Y-T* & £<z> & tR l* * tnn-tMiifti: 
irtJR^<Oia<0«Sffffi<04ftt©fc*C#»K:3»^fi9«:Saft*IIKfe-§-^.S. Cryj 
IfifEtt*/ fn-t*S*fet*t6B»«)fc«iC. ttfflB a 1 b / c V <7 X 

6 Jackson Labsfr £ A # b = # V-) ^ 5: ffl I* C 7 D >f > h T i? a. X y h (C 
?l ft £ £ 7 0 ~ 1 0 0 ^ « <0 » 58 U fc ^ « Cry j I ( 3? > 9 9%. 01 b {C ^ 
ir, T # © A* > K ) T'liflftSftlt. PBStffllOdgffllKLfe^^Cr 
yjI©3g££iM&*f&, ft«J©a««54 H@i:f?ftofc. 3a^(C|»l!i$:m 
UffiLT. ^xn-v£©iif!llr£. ^xd-v^^SP2. OSffl^t, IS IE S 
tl £. (Current Protocols in Immunology, 1991, Coligan^lS) i 9 (C U t J3 3 

o . itl?>©WJSS:10%^J/J&iejlll»< Hybrimax) , ttff^-tf->^>&t>* 

7 if -£ U > * T" *g il L , / W :/ U K-vII!S03n--5:^ti"?iM:, SiKfi 
^ E L I SAfcffl^t, Jji<*I4i:oV^^? U - ->^Lf.„ 

letto^x^^eiOiWflas:, 3/1 0 ©fflfs/ 1 ? xji/ ct 1 0 % ? i& jfo » 

(Hybrimax) , t jtf * > ^ > * "P * O - > ft L , |ft ^ D - > ?: SI t * t 
>^>lff«L4iT-tJ-^^0->ftbfc. fit $ E L I S A (*t«7#I) £ > «5 2 
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8-502163 



a - y m iR 

. « a. w\ 2o^ ; ey^n-^;i/fiT:fls: ( 4 b 1 i , 8 b i i) £ £ j* L . z. tx 

£>©fitft&, 33it£#CD#flBtCt£o-C, Gammabind G. Sepharose ( — 3. - J? -V - 

Piscatawayft , Pharmacia) IC «t 'J 4 j£ L , Pharmac i atC i U IB ® £ *l ^ MR 
IC tj£ o T £/ 7 y ^' y -f n ^ K ?S -ft Sepharose 4B { — 3. - V *t - V - . Piscataw 
ay#, Pharmacia) \Z @ & it L . Cry j I £ ^ tf £ H SSI ft 5: i <© fat Bb id ;i , * 
fi^*HS#ifflP B ST?86ofc. Cryj I & 2 * ^ A £ ft 0) 0 . 1M f U 5/ > 

( p H 2 . 7) T"?§ffiU£ 0 S D S PAGEi:ttiLfe!§ffltI»©«^§li 
, Cryjl3^«&if^*ttc»|!anfc3 i: Sr^Lfe. ^ *x <Z> IB # li . & ffi «j IS & U 
/•OKaCryhllfe-S-ifc^. MAb 8B 1 1 £ B 5£ -ft 5 fffi CO # ?£ =fo X §£ & b £ „ 
$1 tf> ifS l& , i^^-f-;!/^^. U ^ r - h(Cj; ( J Gammabind G Sepharose \Z PkM 
lig^S tlfetSllfeMA b 8 B 1 1 ( Schneider C. ^ , J. Biol. Chen. (198 
2)257^ : 10766-10769) £ J§ T # £ tl fe = Lfrb&tf^. Aff i-gel 10 ( iJ U 
7*^/-T. Richaondft, Biorad) IC ft t S ^ tH I fe M A b 8 B 1 

i & ffl n ii. ?;?n-t 9 o % <t y # < #Aff i-gei loicft^ 

7;/f>^D; K fSte-ft S *l Sepharose 4BIC MM a*lfcMAb8Bll*»e>» 

«: a* U (f-ii li^SftvO . twc *, ;fc> e> -f , -r*ie><z>«*<z>#*Bg 
± f: I S ft $ n t ^ ; * n - :T ;i/ ffi 6 » 38 L Cryj IM: , «tt U »J 
£oSlE L I SACt'JMAb 8B 1 1 & 4 B 1 1 i: i: o T 5 tlf 5 . 

tot, ^n<btf)MAbte, ?E»«rm*A^©CryjI<Z)!(»»K:^fflftitfl«:a« 
t6. PT « tC, ffi^ X.Cryj UZ -£t "T S ^ y * O - ;i/ #t # t> X, >f A V T 7 * 

n-t^fitfttt, »WS»j: tWffl-e*y US. Cry j i ^ *i « H ft 
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RN A(Z)ftfflg)^» 

rf: H£ tf) , fljt fl§ 1/ T & V* Cryptomeria japonica ) (DlZW ( U is > h > * Seat 
tleffi, Hollister Stier) b R N A feff 5 Ai:# < fflftfttfi S nfe. « tO 
, Kf-IHM yT-^>««f**lc!tt*a«T*ft¥L, **SITtt 'Jill 
T , 5. 7M & ft -tz A * T mm.<bfrM <t *J ^ U ^ h ft •* S Sambrook^ , 
MolecularCloning. A Laboratory Manual, Cold Spring Harbor Laboratory Pre 
ss, Cold Spring Harbor n n. — 3 — V 

( 1989) <Z> # i£ «: ffl I* . m* ® * (3. 5 & 1 0 g ) $T 7 - > 

T'-£tf>i£2e/tT ( 1 0 ft tf 2 5 m 1 ) f* # » * i> ? A * T' tf> ii 
to «• J* li . *<0j£K:tt<xa>tt*t«:£&fe#* ftiA^RNA^U'y HSB^tfi 
I t (i ffi * ^ o . flfcBl U £ Ambrosia artemisiifolia(^^^-9") 7s f& 
-X^n?^ t, Leniorfi, Greer Laboratories) <b , Z. <D ~f U h ^ — % ffl 
RNA&W-5^.ilfiBllB'C'fe'5(C ; fc^/)''*3^t t , Cryptomeria japonica^E 

Sambrook^ , fuffi<A;£&lCj:.5RNA<Z)g?7x/-;i/ttffi£. Cryptomeria j a 
pon i ca?E » # £ 3* # . ft £ 4 . 5M ^ 7 ^ ^ > i§* f t t »J fi L fi o i |i 

L , 2M »it h 'J 9A&Ju^.Tittftl. * uti' nn*;i/A&»ife*ft 

^7x^-;i/T'ttffiUfe=tfci^^. I/ >y h £ 4 M Jgft'JfJAf !^^, 10 
mM h U X / 5 m M EDTA/1% S D S CS^«P3t, B Q*^Ai 

"C'lt, Ambrosia artemisiifolia R N A Siffi t 4 I i: Cryoptome 

ria japonica R N A OiliJ liffi**^ o fc. 

& H , 4 gGDCryptomeria japonica7b*&5: 1 0 m 1 CD ffi ffl ( 5 0 mM 

hU^.(pH9. 0), 0. 2M N a C 1 , lOmM Wp&*?f 
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tft&sf. 8- 5 0 2 1 6 3 



x ;i, b? a # - # * - h ( d e p c ) ( o . 1 % \z f £ ) ) i:ML> 

7^X±t'IL^i:IL#t't l JiL> 1% SDS, lOmM EDTA&tfO. 

"P 5 0 «| ffi L . *«©^.&^«t<i!)«lC7KffiS:liHRbT2. 5<»g0>fc#x*y 
- ;i/ & flU * , ifflI^!|5: j B|4iCTM> : 'ra /, <-hLt. U >v h- £ i£ >i> # 
tc «k »J IS JR L . 6 5 1C 1C HI ft t 4 I t K J: »J 1 m 1 ffl d H 2 O Cff »« L . b 

to. i^^3M gfg?-^hU?A&r>'2. o#©x*,/-;i/©»inic<fcySifc 

J| f& IC , 5 0 0 m g OOCryptomeria japonica?g!fft£: K^^f 7-f X _h T? ?L Ifc £ ?L 
# t' t 'J it I T 0 . 2M NaCl, 1 m M EDTA, 1 % SDSiU^f: 
5 m 1 (D 5 0 mM h U X ( P H 9 . 0 ) ( ©tr {C Frank i s & Mas carhenas ( 1 98 
0)Ann. Bot. 45 : 595-599 IC MB 3£ S *l fc <fc "5 SC 0 . 1% D E P C T? - Bfe *L H L 

£> ) ic s§ ?S £ -& £ „ 7i;-;i//?an*;ii/'fV7^7*3-^ (2 

5 : 24 : lffi^) T* 5 H! » ft b fc & (C, 0. 1^<D3M 

Bt^^hU?i>,&tJ t 2^<DX#/-;i/£;8^Ttfc»£-tt£:.> -t 0) 1/ y h & , St 
f)- It T 0 JR b , d H20(CffiaS-ti;T 6 5TC*Til!3*l/'T«:ltWJK«:i8flP3 

-fr £ 0 ife-ft V ^ ? A £ ffl <^ 6 

U fC J3 T , « ffi "T IB * R N A \t t£ o o 

K -T * fC, fi©ffi»*»?»RNAS:i)Rt6ii:tt^«riB"t?ftofc. R N A # 

Sia-r-5RNA$:llIlRai5R^^C0^li^^^^ , '' 1 = U L & # £ > ft JP& Crypto 
raeria j apon i ca|£ t& & ffi * & * "f S * * K » £ It R N A tS flX £ ( ^ J6 

09 3 # HB ) . 
Hfifefll 3 
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JkZfMmZ M ■$ Z> 3B£ g» <D R N A g>a & & t>' Cry j I (7) » a - - y f 

Arnold Arboretum ( V if :a. - -fe v V , Boston) (C & £ l^CDCryptomeria ja 
ponica (#) (D7K^^^*L^frP^^eS.0 t «l^?:^i--5^*^*4 5:Ei:t>{CK 

7>f X±t!IISbt. RNAI5 0 Omgffl#Sfi*?>. * M W ^ F r an k i s 
& Mascarhenas, tffffllC.fcy3H*;35ftfc*»CLT*I*lbfc. i*ie>©»»S:K 
^^T^XltlL^tlLHt't'JiSb, 0. 1% DEPCT'-tt^llfeO. 
2M N a C 1 , 1ml EDTA, 1% SDS£;£1-.55mlCD5 0mM 

h>jx ( p h 9 . o) ic JH » S . ^ly-^/^nn^^A/^VT^^T 

;b=r-;U (25 : 24 : 1 T* ffl ) T' 5 EJ ft U £ & IC , RNAfe^fi*?). 0 

tf2£f(!!>x*y-;i/Tf«:lR3itfe. & 4> # 8Hc J: 'J ^ U >y b £ III 42 U , dHzO 
IC S !K fg £ it . 6 5 °C {C 5 # K b « 2 m 1 © 4 M SftUf ^AJRN A 

at ir in a. t . fti^s-totf^o^^^-Mfe. ai 5)- it tc «fc y r n a 

^U<vh5r@4Zb, 1 m 1 © d HzOICffSS^i H tf 3 M If S£ ^" h U ^ A 

&tfx#/-;i/T--BfefcfcJ82ii:£ = h & 1 0 0 il 1 0) d H 2 O C S 

S8 ?8 £ it T - 8 ortCBfj^Lfco 

fSlfccDNAfc, 8M«)It?K»S^4/igffllt»RNAA^, rfJ Hfc <Z) 
>>h (cDNA-£/S»>;*-rA3f>yh, * U - 5 > K , Gai thersburg& . BRL) £ 
^ V\ t , GublerS. Hof f man ( 1 983) Gene25_ : 263-26 9(7) $g fC f£ o T U =T d T ~7 
7-f Cryjl&a-KtSeDNAfc, ttiS*U^3lfl/*^ 

KCP-1 ( BS ^'J 5 * -GATAATCCGATAGATA-3' &^L. ^ IC , 3fifflTIJCT'% 
J: < . 6ft©TUCt't<): <, 9 ft 0> G A , Tfl<«CttJ:<, 1 2 & (© 
AliTlKliCt't^. 1 5fi©TliCT'tJ:<, 16&0>AfcfcT-efcJ:< 
, 1 7fi05GliCTtJ:^ ; S?ll#f : 3) S tf ^ 5 >f V - E D T & E D «: 18 
V^T«StSK*4ff«:ofe. 7^>fV-EDTtt. gH?'J5' -GGA ATTCTCTAG ACTG 
CAGGTTTTTTTTTTTTTTT-3' (BS?'JS^: 24) Ht5. ^y'fV-EDIi, BS 
JIJ5' -GGAATTCTCTAGACTGCAGGT-3' ( B2 ?!J # ^ : 23) £ "T 6 „ C P - 1 li, C 
ryjl©75 ; t U© 6 7 5 ;» (AspAsnPro 
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I leAspSer, l«tf 1 ffl 7 5 ; l! 1 ~ 6 ) S: 3 - K t 6 «« b it * "J 
zl ~% 9 \/ Or *f- K 62 #1 "£? & -5 = E DTIi, » CD jg © jK U A J- - )l £ /\ 4 ~f U ** 
-f Xt5T'fe5?. t^t©tUdf3(^l/tfKli, T^Av, Huntsvi 1 le# , 
Research Genetics, Inc. tC «fc »J fR 3 *l . U * 9 - "l* J* ift & *S & » rfr Ifi CD 
^ h ( Gene Amp DN7i(S*7 h> n >y h , Norwalk^E, PerkinElmer 

Cetus) £ ffl ^ T *T V* « dNTP^&l 0/i 1 CD 1 0 X $ « $ £ 1 n & <7) C 
P-UtfldgODED/EDT^^-fV- (ED: E D T ffl t ;Ht 3 : 1) , 
cDNA (20/i l««l|cDNA£S;!gMffl3~5/i 1) , 0. 5 1 CD 
AiplitaqDN AsK'J ^ 5 - "Sa tfiKfi* ( 1 0 0 <i 1 CIS) £ M £t b . 

3 *l <b CD K f4 S: , 7n^5A«rtlfciBfSfW*fSS* ( V ^ - "fe >y ^ . Canibri 
dge& , MJ Research, Inc. ) fcfflV^ffif'iL*:., iftgCDS3DCD5|@n£, 9 4 °C 
T' 1 # CD ^ ft , 4 5 TC T? 1 . 5^iacoy'7-fV-(D-f->^'U'-h'\®T--U 

»J CD ^ ft , 5 5X:T'l. 5 # iSI CD T — -U>^ftO : ±E©I , JffliE*^?>^ 
o£<, JJCHT?. Z(D*J«ii<liC05^--fe>h Sr. #l^g©CP-2 

(R?'J5' -GGGAATTCAATTGGGCGCAGAATGG-3' £ *l L . I I t 1 1 SOKiCT'tj 
<fc < , 1 7 & CD G A , T3gb<liC 2 OfifflGli A f t i < , 2 3 

e»TliCT'tii<. 24fi©G 

liCT'fcilO (B2?'J##: 4) , *^NLfc^9>fV-&UfEDS:fflV^S»2 
©ifiti-Cffl^fc. "J 5 >f V - C P - 2 * CD B2?'J5* -GGGAATTC-3' ( B2 #1 # # 4 CD 

gS 1 ~ 8 ) ti, ^n-->y@Wcot«)i:*xe)ftfeEcoRiSfi?:it„ 

JS*J<OJ8ifiLfc3J-Ud'3l^ KBBWli. C ry j I CD T ^ / B£ 1 3 ~ 1 8 (As 

nTrpAlaGlnAsnArg, # 1 ffl 7 ? ; S? 1 3-1 8) & 3 - 

Kt5. #<©DN A;<> Ktf. 1 % G T G 7 # □ - -X ff Jl (ME, Rockport£ , 
FMC) ± T' # St 3 *l # * ^ .ft 6 CD fa *l # , Sambrook^, BtfffiCD^^tC^cT 
If^ofe^f - >^D 'V hICfiVM. 3 2 P * jg « 1$ l -f a - ■? C P - 3 ( 62 n 
# : 5 ) i/W^'J ^YXl^^ofe. o T . 43 CD Cry j I D N A A > K 
5:a#?i--5't(iffl3feT. I(D7^D-f [i*±Lt. C P - 3 B2 ?'J 5' -CTGC 
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AGCCATTTTCIACATTAAA-3' S: ^ b . 3^1C, 9&(DA\ZGX'*j&<, 1 2fi(DT 
li C t' t) <t < , 1 8fi©AtiGfti:<. 2 1 S 0 A (i G t t, J: : 
5 ) . 1 5fiT!tt. JBigS:j*l5Sfe«)fCGXliAXttTXttC©^yiC>fy2/> 
(I) S:ffl^t^5 (Knoth^ ( 1 988) N uc 1 e i c Acids Res. 16_ : 10932) „ =7 4 
V - C P - 3 fp <D BB#J5' -CTGCAG-3' (Be?'J#^5(Z>&Sl~6) tt , ?D-- 

51 ? 1/ >T ^ K BH ?'J It , Cry j I © ft gp BE #J <o 0) 7 ^ J W. P h e A s n V a 1 G 1 
uAsnGly ( BB #1 # ^ 1 0> 

7 ^| 3 2 7-3 3 2) & 3 - K lT 6 n - K 81 B2 # £ # n - K «l BH ?'J 
T* & 6 „ 

f5 1 © P C R *j X , SlicDNACT, _h f B tf> «fc -5 fC , CP-1 ( K #1 # # 
: 3) &tfCP-3 (K#|## : 5) ?: ffl ^ T ^ o fe . ^2®PCR(i, S #J 
0>&j£©5%«:fflHT. CP-2 ( BH #i # : 4 ) & t>* C P - 3 ( BE ?Q # # : 5 

-y- -if - > ^ n y h IC *3 V* T # H » ICCryj ItRgSftfff. Z.(DT7U-?-&tp 

& T? , -^mcDNAS:, $S4m ( 76 » > & 8 m g ( BR ft # ) CD R N 
A ^ , rUIRCD^-yh (c DN AMi/^fA^ 7 * U - 9 > K , Gaithers 

burg&, brl) &m^T£ffcLfe. 7:ny-;i/»ffi&t>*x*/-;i/*fciiB6Dl&tc, 

c D N A £ . Rafnar^ (1991) J. Biol. Chem.266_: 1229-1236 ; Frohman^ ( 199 
0) Proc. Natl. Acad. Sci. USA85_: 8998-9002; StfRouxt ( 1990) BioTech. 8 
: 48-57CD ^SlC^ot, *S57 > * - K P C R SKTM ^ 6 feftC T4DN 
A D * ^ - -t? (^-CXn^i/^, Madison^, Promega) T? $ft iSHfc L » X # / - 
i^ibtga7--;HfeAT ( BE #J # : 2 0) R A L 2 2 

) * U :f 5* 2 U * * K K » <^ £ . t'J l^tf FATli, BH JU 5' -GGGTCT AG 

AGGTACCGTCCGATCGATCATT-3* ( BE #J # ^ : 2 0) (Rafnar^, tff ffi ) & « f & . 

>rg:J3t*i/>j-*-KALW:. -aatgatcgatgct-3' ( 
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BS^J # ^ : 2 2) (Rafnar^, tu ffi ) feltfi. CryjlC7}7^y*3$£:, *5 L 
fe c D N A (20/tl«S)S/)^©3^1) £ , #Ugfflt'Jd5ii'l/tf 
K A P ( BE ?<J # ^ : 2 1) ,5: ffi m L Cr y j 1 7 9 A V - C P - 7 ( ffi #| 5 ' -TTC 
ATICGATTCTGGGCCCA-3' , 8 ffl G (i T t t i < . 9 fiW A ft G T' t i < , 12 
fi<DCttT-Ct l J:<, 1 5fi©GliA, T f b< li C T' i VO ( BH ?<J # : 6 
) &ffl^T*il>fe. ijigiS&^cCSfc&tC. (I) & ^ 6 T? , G X tt 

AXttTXIiC05ft»Ji:ffl^T^6 ( Knoth^ , mJffi) „ ilLfe^'J^Jt^U 
tf FCP-7 (Be^'J#^: 6) li , CryjlCOr 5 7 *S (BB?'J#^1®7^/ 
^14 — 20) fr*>OD7^/'B8l4~20 (TrpAlaGlnAsnArgM 
e t L y s ) 63-Kt63 - K«BJ!I CSS t 6 * 3 - K*SM"eife«. * 'J 
dT5l^l/*^KAP{±, BH?'J5' -GGGTCTAGAGGTACCGTCCG-3' ( BB #J # # : 2 1) 

& ^ -r S . 

mmm<D5rt-t>b ( 5 a 1 ) £^ «• 1 m g ® A P ( BE #1 # # : 2 1) RXfCr 
yjl^^-fV-CP - 8 ( B2 # : 7) ft » * * N ^ Cry j I * U =f S * 1/ * 
^K^5-fv-S:fflir\*«2**HcJ3^ , rfflv^fe. ^7^(v-CP - 8li, BE #J 
5" -CCTGCAGCGATTCTGGGCCCAAATT-3* S: ^ U , ~ .T tC , 9&fflGliTT't)J:<, 

1 OfifflAttGT't ) J:< 1 1 3fefflC(iTttJ:< < 1 6 & tf> G 12 A , T^L< 
li C t t) <fc < , 

2 3 ft © A (i G t* t) <t ^ (S«Sf : 7 ) . Jl U * f K5' -CCTGCAG-3' (BE 
?rj##7<Z)&gl~7) » , ^ D-^>yBWfflfe«i:iBi^£P s t iSfi 

ryjlfflT 4 ; i 1 3 ~ 1 8 (AsnTrpAlaGlnAsnArg, SB #J # ^ 
1 ffl 75 ;m 3 ~ i 8 ) £ 3 - F 6 n - K ^ BB *t 1" £ # =r - K it BB *'J 
-e&6„ li. x^i/^A^P^K (EtBr) *fc L 3 % T # 

)|(ii/feDN as. & #c #j & ? n n * ;i/ A , 7jcy-;i/>&tf*nnrtwi>.kttffi 
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jit? <d - 2 o-CT-otti^iCcfcoTtiiiRUfco tt: 88 & 7 0 % x * 7 - ;i/ T' © Bfe i* 
(D&IZ, Z. (7) D N A , 1 5 m 1 » S )S IC t X b a I P s t I T? B$ fC ?t3 f fc L 
TIIB3^GTG NuSieve{£ ife ,6 f A< ( * -f > , Rockport£, FMC) 4 1 T? 
«»ijcftLfe. Ja^*Tj-«£«©DNA^>K&. E t B r^felCiUisrilftL, Si 
'J tH L T . rtf 15 © BE ?'J & 5t ffl * >V h (Sequenase kit, * -f . Cleveland^, 
U. S. Biochemicals) £ ffl ^ T , 2? * * ^ x - > * - ^ * - '> a > ffi (Sang 
er ^ (1977)Proc. Natl. Acad Sci. USA74 : 54463-5476) (C J: 'J BE #1 & /£ ~t •£> fc. 

» ic, aacTf^f^itMi 3mp i 8tj>i;i^t\ ft m \t , ^ w ^ - 

L b fc # & , 5l£85v*T©3*KHca3^T, 7W , y-^3>^riB«e**t*' 

JC7 1. 6 2iJ:tf*l£*n->l±, CryjlfflidSMfc^tir fcfflfflSn 
fe. Zlfttt, 2 n fc Cryjl© N H 2* ig BE #1 (Taniai^, m ffi ) JC ± IC M - 

X' & £ mM Cryj I© V U - > T? £> S ^ £ # fit S 3 ft fc . 7ffc©7S/«tt, 3K 

W *l iff *I 4 , 9 3 9, 2 3 9#(Cga^$*lfeK?iJi:-S5CbT, */ * >f > ( C y 

s) -c»srfc#*j£3ftfc. 7$ ;S!©s^#wtt, «»sfiR©i?!ta^ 

T y , 7 ^ ; S 1 tt , Cryj^N^^aBfcbTBBa^SftfcrxA^^^B* (A 
sp) (Taniai^, Suffi) IZ M fa * Z> . BB*&^^*->tt. ^^561®^! 7 

it, ± tfc © >T >7 U - A © Jh n K > © # # lc J: »J # r>* M H © BE ?'J £ M 4% =i > -fe 

> -tf X BE n ( Lutcke^ (1987)EMB0 J. 6 : 43-48 \Z «fc »J # © 3 ft fc «t "5 iC , |Jg *& .* 
^ ^- =• > S: * t ) t OD 7 8 % © *B [§1 K <fc U £ f# $ ft £ = 

Cryjlite^ 'J ^n-KlTV^cDNA?:. fl©PCRSJ5t', 

b c D N A 6 . ^UdJlfUtf KCP-9 ( BE *'J 5* - ATGG ATTCCCCTTGCTT A 
-3' ( BE ?'J # : 8 ) & t>* A P ( 82 n # ^ : 2 1 ) 5: ffl T 

* □ - > -ft b . t 'J J3t f KC P - 9 ( BE ?'J # ^ : 8 ) it, C ry j I © U 
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_ - gg ?rj IC ft 5fc 1" S Cry j I CO T ^ y' $ M e t A s pSe r Pr oCy s Le u 
(BH?'J#-*§-ltf)7'5>'$-2 1 16) S: # * , gP#WCryjI?n->JC7 

6 . 1 iZ-D^XVkfetiftfcX* U ^ K K IC S ^ T ^ S . 
»2(!5PCRS)Sfe. ft #J CD (i| *g $5 CO 5 % (C o ^ T . # 1 a g CD A P ( BH 

: 2 1 ) fttfC P - 1 0 (BH#I5' -GGGAATTCGATAATCCCATAGACAGC-3' & * 
ti) (ffijij*^ : 9) *XHfey5>fV-fcffl^Tf:)S!ofe. ^5-C7-C 
P - 1 0 CO 31 * U ^ K BH ?'J 5 ' -GGG A ATTC-3' ( BH #| # ^ 9 CD i& S l ~ 8 ) it. 

^a-->ysW©fe«)i:iiiAt*ifeE c o r mfife^t. # y <o i> =r s * 

U ^ K BH #1 li , CryjlCD7^/$l~6 (AspAsnProIleAspS 
e r ) (l«*f lffl7^il~6) & 3 - K U , SB # fft C ry j I ? □ - > J C 

7 6. l(Co^TftSS*ife5t^l/*^KB!WtC|£^T^*. ^CDtftlLfcDN 
A £ f£ ife £ , _hSS(DJ;-i{C5|f3SLTtfciS^-^> 4% <b , EcoRI&tfXba 

i xmitLxmwm 1 %<£»A^;u*T?«**»bfe. ± * d n a ^ > k & m *j 

ffl L T . BH#l&5£CDfe«){CMl 3mp 1 9 & P U C 1 9 £ JR £ . g 9 >f >f 

eitrtLfc c DN AjJv&BJRLfe. pUCl 9 JC9 1 afttfp UC 1 9JC9 
1 d t <fc t£ 

- BH ?'J Tf * S ' t. & K ffi £ *i o 

D N A £ , HJ IK CD =*f y h ( >f /n # - Cleveland^, U. S. Biochemicals) £ 
ffl ^ T , J?f^*'>f x-i'^-U-i'a^S ( Sanger^ , BU Hi ) «fc »J , BH 
#18* }£ L fc . M ^ £ . Ml 3mJi&l&tfM*fa-7^-(-?- ( f - a - -fe y ^ . 
Beverly^ . N. E. Biolabs) S rtl - ^ > ^ > ^'^7 ^ V - C P - 1 3 (BH 
?'J # ^ : 10) , CP-14 (BH?'J#^: 1 1 ) . C P - 1 5 ( BH ?'J # ^ : 12 
) , C P - 1 6 ( BH 9i $ * : 1 3 ) , C P 1 8 ( K #1 # # : 1 5 ) . C P - 1 9 
( BH # # : 16) & C P - 2 0 ( BH ?'J # ^ : 17) £ ffl ^ T , % ± IZ BH ?'J * 
3fe L fc. o C P - 1 3 U, BH?'J5' -ATGCCTATGTACATTGC-3' ( BH ?'J # ^ : 10) & 
# 1" S . CP - 13 ( BH ?'J # ^ : 10) , Cryjl©7 5 ; K 8 2 ~ 8 7 (Me 
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tProMetTyr I 1 e A 1 a ) SllSf 1 ® 7 i 7 I 8 2 ~ 8 7 ) & 3 - 
K -f £ = C P - 1 4 Ii, Bg ^rj 5 ' -GCAATGTACATAGGCAT-3' ( BH ?'J # ^ : 1 1) £ 
WO, CP-13 (BH?'J##: 1 0 ) © # n - K « K #1 IC 2* f& ■* S . CP-15 
ti , Cryj I07 5 ; i 1 69 — 1 74 (Se rAs nSe r Se rAs pG 1 y 

ffi^lJS#lffl7Uil 6 9 - 1 7 4 ) 6 3- Kt«SJ!I5' -TCC A ATTCTTCTG A 
TGGT-3' (BS?IJ##: 12) & « + 6 . C P - 1 6 1* , Cryj I CO 7^1335 

— 340 (ThrProGln 

LeuThrLys) 1 ©7 5 ; 1 3 3 5 ~ 3 4 0 ) S:3-K-f*n- 

K m SH *f (E -T -5 # =1 ~ Fil«Tf»*i W 5' -TTTTGTCAATTGAGGACT-3' ( ge 
?IJ # ^ : 13) & * ^ & . C P - 1 8 tt , Cryjlffl 7 5 ; S! 1 8 1-18 6 (T 
hrSe rThrGI yVa 1 T h r , BJH#* 1 ®7 5 ; I 1 8 1-1 86) 
£ n - Ft§n - K«B2*ltc3gK«k:*flS-*&#=3- K £! BE #J T* & £ BE #1 5* -TA 
GCAACTCCAGTCGAAGT-3' ( B2 #1 # ^ : 15) £ * •* 6 (fiL. C P - 1 8 ( BE #1 
15) ©jg4 3l^l/*^-K»i. EH^? KTt*ti4<Ctlt^ 
. -TAGCTCTCATTTGGTGC-3' ( BE #J # ^ : 1 6) & *f ~f £ C P 

- 1 9 tt . Cryj I © 7^ ;i 2 7 0 - 2 7 5 (AlaProAsnGluSer 
Tyr) 1 ©7 5 ;S 2 7 0 - 2 7 5 ) 6 3 - K t 6 3 - Fii JIC ^ 
JCS-rS^n-KMKWP**. CP-2 Oli, Cryjl©75 ; Si 2 5 1 - 2 5 6 

(TyrAlal leGlyGlySer, SW#^ 1 ©7 5 ; t 2 5 1 ~ 2 5 
6) (C *f -f S =l ~ F m X' & * BE #15' -TATGCAATTGGTGGGAGT-3' (ga^JS^- : 1 7 
) £ W f 6 „ iOlMftSL/feDN Att, 04 a & t>* 4 b {C a* b BB #1 ( BE ?'J # 
1) feltSIttfSffiStlt. ZlXlt. 2offliltSi?n->JC7 1 
. 6 & t>* p U C 1 9 J 9 1 afre>©tt£BI Cry j I © £ c DNAffiJH 

ti, 1 3 1 2 6 6 Jtlf Kffl 5' #f jRfi^J. 11 

fl^c&^ti'o jK U A -r - ;i/<35 5 ' ff 2 5 Jl* l/*f K©3' #HIR1fi*fCtt3> 
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•fe > -9- * # V 7 -r - ;i/ ft £/ y ^ B2 #J & ft "f -5 ( El 4 & T>* til M # ^ 1 (O 5? ^ U 
tf Kl 279-1 283) . E!4;&tfB2?lJ##ltf):*?L'*^Fl 3 1 3-1 
3 3 7 li, y< V 9 - mm S: * -T . B8*&^^*->©<a«tt, -f>7l/-A<Z)±«E 
jfclh =1 K > (D&&%.Tfffl%> * * * - > ( ffift # m <73 BE?'J AACAAUGGC Lutcke^ ( 
1987) EMBO J. 6 : 43-48(C E jR + 5 Cryjl * IC j| ffi 3 ft AAAAAUGGA ( BE ?lj # ^ 1 
<Z)i£S6 2~7 0) ) S:^ti > tt^r3>-fe>-9-XBB^lJi:CD7 8%(Dffl|HH4tCJ:'J5t 
|£ £ £ 4% 3 , i©t-7"> 'J - r'0^7 3 7 4 7 ^ / iClfil?: 

- be ?u & nr a, t- <^ s . ^(oisisaf 07 ^ ; ^^stifeNHz^ss 

£#1 (Taniai^ ( 1988) , m ffi ) & M SS! L fe Cry j I (MMM 1) <D S & 7 5 / 

7 $ / 8? B2 ?'J ( 3 5 3 7 US*?>i5) & > 4fc * S *l fe Cry j I <B S B *t K #J ( T 
aniai^, stf ffi ) il S JO H J tt * * t 6 ( N H z^SroSS© 2 0 7 5 ;i 

fttfieoDBllfcrtttTSy'lfcSiWfe-S-tf) . -ro^HgaiiiX, 3 > -fe > * X 
KJUN-X-S/TK:#JC6-r*5o©»*E»yU3S/l/-S/a>aPfftfe* i tf. 

B * T* Cryptomeria japonica (#) CD * CD "7 - ;i/ * L ff II & 7£ *fr £ 

%IC K7^f7^X±ft^tt. ;0|»5OOmgA>?), Frankis& 
tf Mascarenhas Ann. Bot. 4_5 : 595-5991C IB 4c 3 ft t- <fc "5 tC L T R N A & IE $g L 
fc . MJ-nF^^^iT'lL^tH^t't'JIILT. - * 0 . 1%DEPCT- 
fll 2| L £: 0 . 2M N a C 1 , ImM EDTA, 1% S D S 5: Hi A t 5 m 1 
CD 5 0 m M hUX ( p H 9 . 0) }C !g ?g £ -& £ „ -7x/-;i//?dn4Wl/A/ 
-f V T S ;i/ 7 ;i/ 3 - >1> (2 5 : 24 : T5H»|ffibfc«fC» R N A £ 

, 0. 1 5§ CD 3 M »K^hy?^;&tf2g©x*y-;i,-c*ffi**&8:IB3iifc 
. ^ b b 5: i§ 4> # 81 T' El i(X L , dH2CH;:?S!lliB3-£T6 5iClC5#|SlilI*ib 

. m?>fflRNASIIii:2mlffl4M SfHfcU^^A&ftia.'t, - Hfc 9 °C T- 
O^i^-hlf:. a^^lCi'J RNA^U-y htrllRLT, 1 m 1 CD d H 
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. ft » W< U hfe 1 00w 1 ©d H20CSiffl$tT- 8 Ort«#lf:. 

^;fciicDNA£, 8 <i 1 reftRN A*>?>, cDNA-^J&i/X-r-A^yh (BR 
L) S:fflV\TGubler#.tfHoffman(1983)Gene25 : 263-269<7)# & (C#£o T * U J d 

T^7^ $ Jl<U^5-^a«liRJ5 (PCR) 5:. d N T P & 3" 

tf i o # iffli o x«f i o o p^^ro-fe^^rt-urfs^i/^-^K&tfT 

>ft>Xt'JJ51?U5rfK (4 0 0 fi 1 ®-*ic DN ASUI^ft© 1 0 
Ail), 0. 5^ 1 CD Amp lit aqD N A -K U ^ 7 - If ft Ifi* (10 0<il l-t 
£ ) fcii-^LT, GeneAipD N Af (@^r -y h> (Perkin Elmer Cetus) £ #3 V» "t 

d (D H iR- & , MJ Research, Inc. ( V t f a - t -y V V . Cambridge^) zf 

1 # H 0> SE ft , 4 5tti^lSffly7^v-(Z)T>^i/-l^Afflr--'J>^ft 

tf 7 2ict l^racoiiifijb^^ofe. tgo 2 0 @©f fitt, ± sj © « y © s? 
ft , 5 5icf 1 # na © r - - »j ^^atfiEffli'iffliifi^^^ofe. 

Z. (D c DNA$:lf*a-r€>©{C, 7 o CO M ^ § CryjlT" 7 Y - S 

ffl V* : C P - 9 ( K #1 # ^ : 8) ft tf C P - 1 7 ( BB #F # # : 14) , C P - 
10 (E?J#^: 9) RtfCP-1 7 ( K #1 # * : 14), CP-10 ( BB ?<J « 
# : 9) ft tf C P - 1 6 (BE^lJ#^: 13) , C P - 1 0 ( BB #J # # : 9) ft tf 
CP-19 (Be?'J§#: 16), CP-10 (ffiWt^ : 9) fttfCP - 1 8 ( 
gE?IJ#^:15). CP-13 ( gfi ?lj # # : 1 0 ) ft tf C P - 1 7 ( B3 #| # # : 

14), a6 tf tc c p - i 3 ( sa m # # : 1 o ) & tf c p - 1 9 ( m m # 

^ : 16) . C P - 1 7 (SB?'J#^ : 14) I* , B2?'J5* -CCTGCAGA AGCTTCATCAAC 
A ACGTTT AG A-3' # L , T 5 7iSKRC (l^ltf 1© 3 5 0-3 5 3 T'ft 
y fl. -a iH ± 3 F y ) S: n - KtSn - KfcKTHcafJSfS^n - K 81 BH AIK ft f£ 
-T -5 . S * U * KB2#J5' -CCTGCAGAAGCTT-3' (S^JSf 1 4 ®S1 1 ~ 1 3 
) tt . ^□-->^gW»t«!)i:i!lD^^nfePs t I ft tf H i nd I I IfJPSSP 
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& Z&t = 5? 2 U * * K BB?'J 5' -TCA-3' (BH?'J#-^14C7)^ai 3-1 5) l± 

, m it =i k > <r> i¥ 3 - k ft ee #i tc *f & u t ^ s . -r ^ t © t© «g i* , v 1*7 

□ * K (EtBr) ^feit7*n-xy;i/±T'Itt3^, ^ ^ £ *l £ & © 
)S«&^SE?iJaS©feto^pUC l 9tl^n->{tlt. c p - 1 o ( B2 ?'J 

##:9)2fctfCP-16 (BH?IJ#^: 13) fcAJV^Il^ftcDNAtCifcttS 

PCRSI5I4, l k bfflA> J c l 3 0 fcitftife. 831®^ 

1 ft c DN AStS?: 8 a g ?E» R N A )8 ^ T ±K © i ^ C ft & ^ « * 'J ^ ^ 
n*f F^5^-CP-10 ( BE #1 # ^ : 9 ) & t>* C P - 1 7 ( B2 ?'J # # : 

£ T* , 5££Stf>cDNA ( J C 1 3 5 t ) & £ L £ „ 

ffi i: , - 2 O^T' CD 

o. 5^©7. 5#gey>^-<?A&tfi. 5 © v ^ a /W - ;b T- cd ft « ic 

J:yHJRbfc.itlBfttf7 0%xify-/l/-Zf(Z>St^<O|fttC, D N A £ » 1 5 /» 1 

CD £ tS IC T , T 4 ^ LT*^ E c o R I T'ift b ( J C 1 3 

0 09 » ) , XttEcoRItpstlt'Mltiftl ( J C 1 3 5 © » ^ ) , 
9IS8M 1 %SeaPlaque{S»j^^;i/ ( FMC) * T< m & » L fc . M S ft Tf- j£ CD D N A 
KSE t B r»fiCJ:tJ«Hiftl. Ifc 'J ffi U , rf? UK © BH n ft £ ffl dp v h ( * 
;\ >f # , Cleveland^, U. S. Biochemicals) ^fflV^i/ft^fi/fx-^^- 
^ * - i/ a > ?£ (Sanger^ ( 1977) Proc. Natl. Acad. Sci. USA74 : 5463-5476 
) «t S y * * 2/ D N A BE m Vk j£ © «> K ft 3 IC ?B it b P U C 1 9 # IC JR I* 

[33ft £ , MlSXH^^^^iej^^-fV- (v a. - 12 y ^ , Beverly£, N. 
E. Biolabs) &t>-|Algl5^-^>^>yy5^V-CP-13 (BH^J##: 10) 
, C P - 1 5 ( B6 *'J # # : 12), CP-16 ( BE ?<J # ^ : 13), C P - 1 8 
( BE n # ^ : 15), C P - 1 9 1 6) 0 ( BE *<J # # 

: 17) &ffl^TS««Sl/fe. i«JCl 30fr?.©2oiS?a-> (JC1 
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30a&t>'JC130b) Jct/lfiJCl 3 5^^,roio©?n-> (JC13 
5g) li , ffi #J & Cry j I * D - > T & £ ^ # Jl ffl 3 *l . ? n - > J C 1 3 
0 afitf JC 1 3 5 g © 55 * U * K BE ?'J & t>* M *? £ ft £ 7 ^ ^ 8? BE ?Jtt , « it* 
<?> & fcl CO Cry j I BE #J ( 12 J'J « # 

. x ) t IPI — T? * o . ?D->JC13 0b(i, l-3©3td^U*f-K* c JKt&* N 
6 4fc *D CO Cry j I BE m ( BE #1 # ^ : 1 ) t 1 ^ : i: Sffl a ft fe. * n - > J C 1 
3 0 b i± , SW#«1<0 3 0 6fiCD3ti'U*fr*i:C«:flt. ^ CO 3 ? U ;* 
K £ ft 1* « ^^CryjIgeS©7 ^ ;S6 0 CO T y r <b H i s^O^aBSftS 
r^ySfSEft&^t*. £ <Z> # J£ tt , *«ifil/TS*3ftfcPCRKlfe^TX 
ttift7$ ;»SJ0ttfeCJ:otll8Sftt^ftV». U 0 «s # & , *^ * - * 

Cryj ICO 

Cry j IcO38^£#:c0.fc?lCLT 1 0 m g CO p U C 1 9 J C 9 1 a £ 

Xb a ITfSftl, tt JR S * » Ik^X' , T 4 * U ;* 5 - 1? T' &6 3SMt L £: . Bam 
H I 1) > # — (V+h-^J- — t 7 v y . Beverly^E, N. E. Biolabs) £ p U C 1 9 J 
C9 1 atC — RftWLS89>fy-2/3>S«, iftlW<OU>*- & NACS-f * > £ fH ^ - 
ij ^ JU ( ^ U - > K . Gaithersburg£, BRL) S:jiit'jitj®{-J: l JR^*L^. 0 #: 
^t, y c DN A?:, EcoRItBamHItHltlftlfe 

. CryjllfA^ (J*»SeR07$ Kt5 3tf Utf K*»&»jh3 

K > £ it o T # tf S ) & . l % SeaPl aque<g B * T # a - X ;i/ * T* CO ~ CO ffi it 
ft<0«SC*»JCJ:»J^ntbfc. &V*"C. i©#A*S:ai^tc:mftbfe, n x - * 
ft E c o R I x> K 31 * UT-i?1WR»&#tfeK*«< A T G flg *& 3 K > 0> St « 3 
' 1 1: 6 t x f ^' > ( H i s 6 ) & 3-K-rSK#l«:-£t?«fc3lci*3ELfc$BSl'< 
pET-1 Id ( ^ -Y n > £/ > , Madison& , Novagen ; Jameelf (1990 
) J. Virol. 64:3963-3966) \Z. <i — is 3 y L f- * ^ 9 * - * CO % 2 CO E 
coRIX>K5l^l/T--feftWISH»ffitt. CI a I&tfHi nd I I I X > K 5t 
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*l/7--£1WK»&fc#K. « fir K » E c o R I & H i n d I I I T' 60 tflHt . 
$igSS^bS.t) ; Uv>ry-i/3>{Cj;- : ,T[^SL.^ 0 - <Z> * ^ > (Hi s 6) BE 
#M± , N i 2 * dp i/ - 

■t- -< (Hochuli^ ( 1987) J. Chromatog. 4JJ_ : 177-184; Hochuli^ ( 

1988) Bio/Tech. 6 : 1321-1325) tC23tt5ffl&*gaH (Cryjl) (D T ~7 4 - 
-f-»S<Bfe«>lCi6na.fc. ilfl*a.2n->S:ffi^'C, T7tfU*5--tf£n-K 
t5itgfi:5tfit§^f v^o t;;i/-^ - D- f h t;?; i/ F ( I pt 

G ) i|#Rr|g^^D^-^-$:*-t-2>^7X^«y Kfe^lti*llBL2 1 - 
DE3#fc£r-5>X7*-ALfe,, I PTGTfflSitt. ^1/ K T 7 4< V ^ 
=> - 1? « 3J t m% , dtl tt , T7yPt-:5!-Stt5pETtfflIi^Sa 
R©»^JC ^n->pET-lldAHRhis6JC91a. d 

& , CP-14 ( ffi ?!l § ^ : 11) £ fl! <^ 3 ^ :* 3f N > BE #1 & 5t ( Sanger^ , *tf 
ffi ) C J: 'J , 5§3^<Z)fe«)(DiEL^U--r'( , >^7U'-Ap«ga) Cry j I ? D - > T* & 

z> z. # * S S *l fc . 

SSAietro^^^, S)l/>SISt (5 0ml) T'St^Lfco ? D - > p 
ET-lldAHRhis6JC9 1a. dCD^Hftigil5:J§V'>T, T > t? 'J > 
^-g-frSOmlOOigife (Brain Heart Infusion Media, Difco) Cgi L, A600 
= 1. 0 * T* f£ W 2 it . * V> T? , IPTG ( IMF S ft 1 m M ) t' 2 ^f^lib 
Z<Dmme> 1 m 1 CO T U =t - h & S§a|0OBfr^T-JgSJLT, JS # H K J: »J * 1/ «y 
Mfc L . f©^l/7h5:50niMhUXHCl ( p H 6 . 8) 2mM EDTA 

. i % s d s . p - ;* ;i/ * -t V x * ^ - )\y . l o % f U -fe □ 

- ;i/ , 0. 2 5% yn€7i; - A^^-f'Tf 5^IBt»t5ii;lCJ: y«tt 

fl& fc¥ ift & PI S£ L £ (Studied, ( 1990) Methods in Enzymology 185_ : 60-89 
) o ffiiASBft^SS:. Sambrook^, BaffiCOTj&lC&oT, ^ $ *X £ # * 
S3 8 kDaffl^-V^-^^-3SfelfcSDS-PAGEf;HC0/OKt L 

T«jm-fl:Lfe ( >r* ;wc li . 4 0dl«)liS**S**fe) . £ ffi ** Mtt . S§ & L 

T Cry j I fl!> ^ 5 * 3 <V K&^*i-S^§gfre><Dffl^«?^&tf^2»Ufc^^X 
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& ^ T? . ZL«pET-lldAHRhis6JC9 1a. d?a->£;ffl&X. 

2mU8«JRI*tS*. ft VM? , 0 # # ifi ( «l tf . 2 0 0 /tg/ml©7> 
tfS/'J^&'&t/LB^FfiS ( ^ 'J — ^ > F\ Gaithersburgft, Gibco-BRL) cp (?) 1 
5%T?tfD-^5:-^^6M^^bUJnl (100X1 5mm) ) ±(C^^lC^-t 

»; ft , jfc«»c3&s*T?-iftjair3i4r, * ^ "c . stit!ot7>fi/'j> (20 

0/ttg/ml) £"g-tf9LCD?£{fc*gife (Brain Heart InfusionJgi&, Difco) 11 
Mz.t~o © * £ , A 6 o o rt< l . 0(cfc<5*7?J*WS-t*, I PTG«i (I? 
ill mM) , IC 2H0)Sf 

Hff SS & & '0 # St ( 7 , 9 3 0 X g , 104)-iai)lCJ:yiaJRbT, 9 0 m 1 (D 6 

0. 1 M Na2HP04 (pH8. 0) # T* Si L < Mi b & if <b 1 «P H *8 A? S * 

fc.>Fi8tt*jK«:S'b$i'*(ii. oooxg. l o # IS . 4 t ) I: <t l J B; S I 

fc . ^Sft«)pHi8. OtCffSSU, 6M yr-S?>HCl. lOOmM N 
a 2 H P O 4 (pH8. 0) ■e¥iftLfe80ml©-7^ANTA7*n-X* 
v A ( Qiagen) tC*ll;t.fc.,-t©#9AS:, 6M ^T — S?>HC1, lOOmM 

N a 2 H P O 4 , lOmM hU-HCl ( p H 8 . 0 ) 7? , IK V* 7? . 8M 
jgl X . lOOmM Na2HP04(pH8. 0)7?, itC 8M X . 100 
mM Bm-f b U ? A , lOmMhUX-HCl ( p H 6 . 3) 7? . 38 * W JC iJfe 
o . ^J^A&, #g«T', JIiflUfc«tl0>A28O#O. 0 5KTi:ft6*i? 

*§ 81 A. K 0 H C r y j I tt . 8M ft X . 1 0 OmMMt h 'J lOmM 
hUX-HCl ( p H 4 . 5 ) 7? ?§ ft 3 ft , 1 Oml©T'J3-l>TS*Lfe. 

„ SILfcffiiiSaSfflr'Jn-h?:, Sambrook^, HuffiW^^tC^oT, S 
DS-PAGEt*Drl/fc. 

SlOCD9L(DiS?3^ (JCpET-1) it. *-V>-:/;i/-tfefiLfcSDS 
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-PAGE^l'CDilgJgfflUS (Shim ad zu Flying Spot Scanner, Y i)" f a - t -y ^ 
, Braintree^S , Shimadzu Scientific Instruments, Inc. ) IZ <fc •£> 

7 8 % CO 3 0 m g fflCryjl?: b t „ HgC L tiH L f:f 2 ffl 9 L 

$g #1 (JCpET-2) it, |«I*!l7 7%®4 1 m g fflCryj I ?: 4^ I t . 

n mm 6 

*0:f£«KryjIG>fi*B ■* S ^ f K 5: , gmWFmoc/tBoc^fig'ft^&ffl 
^T&f&L. a»«HPLC(C«fcy»KLfc. HI 3(i, ^ *l <b CD W 2g T* ffl <^ f- Cr 

5K^lfil?K#^IBflS (PBMC) £ , ^^14#3fccD&j£Stt£;^L.&o#?E:feHc 
ffl/\;PJ >ftLtii©'J (LSM) J8^»«tc«fcoT»»bfe 

PMI-1 640, 2 m M L - >f )l 9 < > . lOOU/ml^— 'J > / X h 

i/y hv-f 5xio-5M2-^;i/?(7^'hx^y-;i/>&yfiomM hep 

ES) ffl/^?Sli:*»S2X 1 OSPBL/mlffl, ffi|lfe5%COzO 
Jf aKl^ - p*3T'0O, 2 0 /t g / m 1 © g|i 

# ¥t $g L *5 Cryj I (7 5%©i^ST', H 2 C 3 > K il IBtS L fe 3 

A> K & ) T'(i!)3 7t;t 7 B^fflfJIi: iotiil, C ry j I £ T #ffl J® 

t m m <d ?t it iz & mx* & z z 1 1>* m z ft t- , l sMa^ditJ: 

iJSiL, 5#fi/m 1 fflilx.t h I L - 2&tf5f fi/m 1 OlftAh b I 
L-4&MoAc^^;^iS^T-, iffl ^ # % i± ^ U > * # ^ > tc j£ g it 1* H o r # £ 

K. M^^Cryjl (rCryjl) , fR 53 L ^ «8 C ry j I X li ffB £ A Arab a I. 1 
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(rAmb a I. 1 ) IZ M b T if M "T S IB * £ I? flff L . 7 >V 1z >f <B K . 2X 

1 04©#lhaiS&. 2X1 O^l^XH-^-il/f -f (EBV) 
^7*-/.Lt^BlSS (ti©<t^i:ltl?ILfe) (25, OOORAD 
-Z jf - f& K V f=. *> <0 ) © # ffi T T , AII9 6i?xJl-yi/- Hffl2gL<li3 
^xil/^CDZOO/tlOgUffl^^^ifi^t^ 2 ~ 5 0 fi g / m 1 0) rCryjl, flf 
$g b 5c £S Cry j I X It Amb a I . 1 T' 2 ~ 4 H (SI S * 0 M b f~ . * T' , *f iA 

ic i /iciohuf fAftf 6~2 oeisnnife. flfc »; & * *l # 

b fc. HI 2lt. IBjfcjfcCryjl, fit b 3* «8 Cry j I A Xf M & X Amb a I . 1 ft 

IC ± IE © <fc ? tC b 

g T « £ft T' & £ ~ £ # Ji & £ *v £ = ?gS££fflv*T, I^vtro^^f KffiT« 
. llOf^n (S. I. ) HTSt. ~ tf> S . I. tt » * "7 ^ K ^ <D (S 

flftcfev^THfitctysiyaitife^f^b/^ ( c p m > % . mmv> kwt* 

IB US IC «fc ij IR 'J ii * *l C P M t i L fe % ffl T- 4 . rty V 7 ^ V y K © 2 « fit 
1©S, I. H tt , l"RittJ £ # e> *l , ^<D^y^K#T*fflJiaxtfr--y&3- 

It *IC S3 l^TttfflLfc. H12{C^b£34%«b©*§l?lii, 999 
#©*##, jetftjLCryjl&tXWK b t ^^CryjlsttttffC^^^ KC J I - 2 , 3 
, 2 0 S. 2 2 IC M b T J: < j£ & ■+ Z> if mm Z- Arab a I. 1 tC tt ffi «F U V* £ 
t S^lt^S. dfttt, Cryj I T IB J§& x t:" h - -f W Z. (D 4$ j£ <D 7 1/ ;i/ - 0 # 
#e»<DTiWilSlC«J:yiSR3*l6£i:, ft t>* (C rCry j I ft tC * ^ K C J 1 - 2 , 
3, 2 Ofttf 2 2*«^*»5T«ISxi; S-^S^tlitS/^t. 35 tC, ^tl^CD 
xhfh-^ti. b b . HfttiiHti^^f ft o T , » 
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L X Cryjl^ ^ >TA;3^fcTi|Wj»&/8^ST|nifi7y*>fK;J3^T, M M CD £ B. 

± 12 CD ^ XI £ * ffi CD |& A CD # (C o ^ T t^T & o £ „ fl§ * CD B # CD HI £ , * 
L, •£■ CO A##CryjIfi a St Kl 2 . 0 « ± O S . I. T? fS & L o C r y j I e> * A* 
ftfc'>ft< 4:fe 1 oW'C^f KC 2. 0K±(DS. I . -e/SSrbfcfcktf, # ^ 
KCo^Tffl^^S. I. <0 9t * IC JS ^ . 2 5A«)Af*?i®»ttffli» 
0>«ES&Hl4lCjS-t. # tt . ^J/'f^f>f - -<>T7 # 
« CD _h tc & s cd it , K«L<tt8 0Kt:»t5'> 

&<£fe2CDS. I. 5r^-r-2>®ftf5 ! §CD/N--1r>hTfe^o ##CD_hCDf£3Qil*! 
ic & s 0> li , K*UfcA#«Mc-ov*T©«-"C:/* K« U < iiS S t 5 ¥^ 
JWiK-f^-^V^^T?**. t^Tffl 2 5 A <7> T iffl J® * li ffi L f- 3*c Cry j I (C 
JS«fb, Z*l<bCDT*BBS*£eCD6 8. 0%ti> rCryj I tC f& «P L . Z. 4t >b CD 2 5 
CD T m M ?h VL it X , * X IC {& U /< ;i/ X . rAnb a I . 1 IC ti fB «F L . Z. ft it , A 
mba I. 1 T 1/ ^ ^ > tfCryjl & £ S S CD « H & ft* L T ^ £ 3 H & r ft 
m £ ft & J T l8fl&X tf h- - :/#cryjI t. Aab a I. Iilffliai:#ftt5t'fe5e) 

r ^St>t^6. ^©#7 i/;i/^-Sf Ali, *t/*-kcji-i. c 

J 1 - 2 , C J 1 - 3 . C J 1 - 4 , C J 1 - 7 . C J 1 - 8 , C J 1 - 9 , C 
J1-10)CJ1-11, C J 1 - 1 2 , C J 1 - 1 4 , CJ1- 

15, C J 1 - 1 6 , C J 1 - 1 7 . C J 1 - 1 8 , C J 1 - 1 9 , C J 1 - 2 

0, C J 1 - 2 1 , C J 1 - 2 2 , C J 1 - 2 3 . C J 1 - 2 4 . CJ1-25 

. C J 1 - 2 6 . C J 1 - 2 7 , C J 1 - 2 8 , C J 1 - 3 0 . C J 1 - 3 1 , 

C J 1 - 3 2 . C J 1 - 3 3 . C J 1 - 3 4fttfC J 1 - 3 5IC(5«l/, tl it 
, Z ft <i CD ^ ^ K^Tffllllfh-y^^^It^SLT^S. 

Mgi^fflBa^ LKO^'JMfflfefeg) (EBV) h 9 y * 7 * - A I fc B $ffl AS CD 11 

»L 

^EBV h7>X7^-Alfe»Mi^ 2 5, 0 0 0 7 Ft'^>V-l 

*r l t , ig2itjBr-v-fe^js.a t ^2/N*;b^$ij^{ci3VNTfiT:^«^*fflfla^ ltmvx 
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LTfflV^fc. I^i^fflEBV h5>X7*-Abfe«Sa*^?:. 5X106PB 
Lfelml(DB-59/8v-€ty hffi«« (ATCC CRL1 6 1 2 , 
^ ij—^^ ^ Rockvil left , American Type Culture Collection) PJHigi&il 
# £ , 1 Atg/ml07*;b*f-;i/l 2-^UX-x--h 1 ( P M 

A) ffl#4Tt\ 3 7°CT6 0 # R| , 1 2X 7 5 m m 4< U x f U > jj A JfiFalcon 
^- v -j it v -j ^- 3. — (na— — > Lincoln Parkft, Becton Dicki 

nson Labware) ^T'^V + a^-btSItlCi'Jff^Lt. 4^ C> <?0 #H AS ^ . 
?^ V\ T' , M «fi <D <fc "5 R P M I - 



1 6 4 0 CT 1. 2 5 X 1 0 6ilfi/m 1 t*«Lfc (fib, J»Tf*?Stt'ffcLfc 
9 M illfll » 1 0 % & J* , 200m 1 © 7 'J 3 - h i: ^ 1/ - b K T « 

Blf3n^-*ittlll3h6it**U) . ft^T*, f IB J6 * # tt £t 

3 *i * * -e . «fc y * s ? i ;i/ tc # L . 
gjlfeffj 7 

± gg ^ 7£ E» 7 b;i/>!f>^ L T <P Cryj I 

^Si£0±S7 1/ ;b ^ > 4: L T *@ $ nfccryjlfflfiKtt & 3* S* + * * K . 

» ffl # ( S P E ) X it Cry j I ( g fl S ffi & £ (C <fc •) *6 « 9 0 % T* tfc ) T? « « 

. 5«±ffl»jS*«t6 1 5 A <D Bm e> © * * © Jfil * 6> ft * ^ - * L/ fc t h 
tiftt>'2A»I*(»«fffl4«^fn3ffl7 7t^t:fiv^TitiLfe. H 5 (i 

>l±, SiHtJS^S P ET?*o t t (05 a) X &n$i 2 *l tz. ^^cryjlT' & o 
(05b) #«ICS1HITV^. 
»t7>V t^i:fiVNtl±. ELISAffl^i;^#IE»SPET'8ll, & 
■e , 71/ ;i/ I gElg^S:, » * tfi "P » # 1" S » K a n ?c «8 Cry j I © 
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%frt>(D!k%k<D-7-)l (PHPT'^i") Xtt#7£^MASTT-2. 5 ^ ± CD fF * 

^ttsf-f 7 ^©I^ffliiKfitfeo t„ ^ - ;i/ L t h ifii i&t t* 

T-yfe-ni. *2 ft S P E & M c7) 7 l/Ay>ST'S57^ 
5 X S P EfC*ftS»KLfc3c«{ Cry j I<Z>«**£-&tl;&«:Jt«-rs. 0 6 li , 
y-;K,tt hlfil3t&ffl^f-J&#E L I S A(Dy57ftL.fe|g*«:a<t. ft 

5 P E cpi:#et5Sat»!SS(i. #JR#J& fcfc V*T, fit $S L fc ^cflSCryjl <fc 
»J *il 1 7 0 « * £ ^ . i © # tfr , » K b £ 3c «5 Cry j I # . I g Eg^CSl 

ft 51 Z. ni± , *a Cry j I I g E £ CO E ft ^ Cry j I(C 

6 # S P E#tt*3*lfe?x;i/^<D*S#£%£U:lSS*S~fcttffl#*V*fc 

ft 3@ L 35 ^ C r y j I T* & fc> ^ £ ^ "5 & 5^ L/ T V ^ 5 <. ^ 4% 6 © *£ 3Ui . £ 

frh(D&%tfi&1Zns P Ei:Mt5S&5t#I)Sf 5:attC%^*t>^f « 7 
A©*f(iD#?tiSPEt:Mt5I gEg^©#^rli, iSL ^«ScryjIH E 

iHlt^fei g ESf5ffi^«it'fe5^. ~ © £ tc ii & # 53 T- ^ lb # & 5 £ 

> T? 3b Z> H e> UffiCDftft (Yasueda^, ( 1988) , ffif ffi ) «: £ f* + * £ <^ 
' t t' 5 . 

?)ffl5fif ^filttlt, r©ttH*d«ft4 
ti , «»}5tiS^#7E*&S P EXliiSSiDTTffl#4Tt'lit5ii:i:j: *J £ 
ft L tzm & l< t=.&1tW S P ETfe5tt^*5-^E L I S AICj:5tfflTfe5„ V* 
T». :ftS7 bA4f-*t(5lilllltffl^t, I g E^^Sf5ttC^V^Kit5 
. H8a«, :©SPElCSt5. 7A©ffl^r©Jfil*»»S:fflV^*fi«e-&7'y 
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toit. 0 8 b iftbfes PE^ffl^fe^^lSStt, 3 a> « SI a> « t? 

fK # £ * K $c 'P L t- Z. t £ B L T ^ -5 . E L I S A V x. )V *\ <D Cr y j I ^ & GO 
IS^I^S tfel- Cryj I S: . Arab a I & I I T 5 U - CSt 5 f 

if^!KU ? D-tJL'SllliT'taiLfe. Itl^tD^^ ^tieSli« Cry j I £ iH 
££ <0 62 #1 H — ft (4 6%) SIUS'J. *©ffi]fit?||S:£MfiJ£tt#i;#*ffi*>* 

<z>3Etetfc©«*fc i g ESJ^'fiwii^ 

£ jfefll 8 

I g ERtSttR^^Xj? ^ >ttti^lT 

UK m « T' 5§ JB S -tt . * ^ T? ( ^ Jfe #9 5 IC IB m L IC L T ) »JHLfc««*.Cr 

yjlgQf ( rCryjl) & , I g E SUttC ^ T Ri L fe. ^©KMtCigffiL*: 
ft *J © # Si tt » ^x;i/&ffiixCryjIt*SIltl^OSf CO^T I g E *g 
% T v -fe W b , 6gE L I S Affeofe. zi©-r-#i?yMC;£t-t.S>nf — O 18 
tt S/ ;vtt , se#i£T-P5gL£ 2 ocoMMfflfetJfiiit^-f-^r^U * n - ;H5t Am 
b a Ifttf I I ( *J fit Arab a I & tf I I) & Cry j I £ £ £ & f5 -5 Amb 

8s Id «fc »J , ^Sib^-r^T©«#(i, Ili^-Cryjli:® I g ESJSfS?:^^*: 

jffi & A Cry j UC *f ^ £ I g EJRfStt<0»«M-Siffl3ftfcfl&©#*f#i£tt, * ^ 
ELISAT*ofc. i © 4)" «f tt . JSHClS^U&tfffiWxt' h-^ie^ofii 

fcVtti&Z^ZZmfeZtlt-irtfr (i^f tt, CBF2) « *fj ffltC flc # L T 
, IfflllE L I S Afflf^li, 1 ) M A b CBF2T»?:t;i/«:«*b, 2) 
JSBXItPBS (^g(Olitt»!iat LT) &iD±T, iglfeMAbfcffl^SW 
fflS^fflC J: 3 ) *f f$ ffl fit # fit Amb a I Jltf I I (010 b) X 



SSI (igioa) ©Mnfr&akfflJftttfcb-rin;*., -?• l t 4 ) fitft*S^<z>&ffl&7 
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7t^t6H^nfflt^5„ I g E^ttffl tftC ^-JbLfcthi* (PH 
p) (l 5,lf) & ffl ^ . d*i*><z>iBJRfr li» 

li , t f-7 1/Jl/Jf-ffiI gEffl rCryj UC*f'*S4#HW*g-&tt3*34'ift<'*fc^-5 * 
L b ft # £ . rCry j I <D ffl S 1* . 8 1 0 b ICg L f:MMft^6«ISl 
tC«fcySEWa*lfeJ:-5tC«<. * » « T? » 31 3 ft rCry j I IC *f * * I g E 1r o ® 

ft *itt , K^-fbftxiiflB^Mn^coHaRiftiittOT^^E&tf/xtii g e © * # $c 

# 3E L Cry j I i: JR (5 U ft ^ fc «> T * 5 "5 . RAST, S!f E L I S AStf 
^XX^>yD>y^^ >^fflf-^feX. rCryj l\Z ■? & & I S ElS^*:^ 
£ ft ^ ( 7 s - * ti ^ S ft ) . 

k:x#^;/5fcffi7>yiz-<£, ?E 7 1/ ;i> - & # o ^ T , #^»S P E, 
Ml! L t- 5£S5CryjI& rCryj I 5: ill jnS t L T ffl ^ t 4 o t . ^ © 7 >V "fe 
li , t hjfi&Sf^f i-f - iiiiC<):S I g HI 1 

lC^Ufci©TV"fe>f©|g*tt, £ « H © » IS K fc * » » L * & Cry j I & 

S P ElCiSgi^tX^ ^ >Iffi?:Sbt^S. Cry j ICiSWfe*©* 

* bt 16 «: 1 5t * s >flcffl#**i«-©j&tt, m^mm 5 0 a g/m 1 !:s^tt 

r ©rCryjltC i SfffiO 2 O© pT 16 ft K W tt . 1) Cry j I © M & X SE & 0 
& L » * fit Cry j I IgEffl##t:H£HS|-&i:©*** 

« ft K (5 , Xl±2) «^«E«iSST*©*iS«>?>*ifeiM«*lt4»<0®S5[«^«t*J5J 
Sfi^a4xfe#«l4«»m-e*)S. ^ * T © t r 6 , 3 © fcif IS , - A © « # ^ 
fev^t^SftfeeWTfSS. 5S tc . r©a*3ftfe-r-*tt. #SaiSSCfilt 

£ 1 O (7) -5 s - * # 6 © t" © T *> 6 o 

^C»aT?|83S3-efc*RttTi|IBiaS(E:ffi*W'fS Cryptomeri 
a japonicar h ^ X ( a topes) £ © I g E L ft V 1 * «fc T* l J , **^7 

h ^ © v x MBJfi&tf^JfiS*^^©^^ ■ h n t* © £ x # s > 2ft m * 31 £ 
& ~ 3 ft ^ © T* . ^ © iffi & * tc J: »J » J§! S ft Cry j I 3 B ft «: & # « £ fl§ ^ S 
^i:li^HT'$)5-5o I g E {C *S £ L # * rCryj I © 58 SI li , S < , # S , S & 

( A * □ ;i, x ) XttHfJL»W*IB«B cho. t b & v ? * 

T?ai*»ffi*67?*i-5. «JLtt«IBJIST*©»3S©4*S©«tt, *§&*CryjI5: C 
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OS*fflJ3Sft 3 T'5§^-t"-5p cDNA I/Amplft?Lffi;$338JI / <'5'# - ( # V 7 * ;b 
- T . San Diegofi , Invitrogen) CO ft| ffl T* & o T <£ ^ . SttC I g E ClS^ L 
m £ rCryj Hi , »WT@W©fefta>j|iaift^.ttK©IUffl«)fe«)lcSST?*»J»6. 

L £ Cry j 1 ^ ^ K tC *f 1" £ I g E & f5 <ffi £ # #T "T £ £ ilE L I 

S A^SSffl^t. E L I S A|0f C ry j I <i ^ # L 2 5 ^ ^ ^ F 

■elSiLTI gEfi^toV^T?*;*^ Ife. 01 5 aAtf 1 5 bli, PHP ( 

1 5 11) $r#7b*&TU;i/^-'l4 

. IfttLtSPE (fi«E L I S A-eiSLfctg) klusg-t & z. n# tax* * 
tl 8t . ^ *l CO ^ ^ ^ KK#*S£/Stt©*£*:#*3***fc#ffi**'**>* 
? I g e co ^ ft co 7c ga L „ co r <y -fe -f ic T . 'C^f KI gE»6 
ffijl*. m m b 7c ^SSCryj I JSC & rCryj ICO * ft il it « b 7c . ^COTy-fe^T'&ffi 

aftfe«t-ffl«st»i gEii. » » u ^ « cry j i ic # -r s *» © ^ *> y . ' n tt 

, *2TU;i/ I gE tt j|g& *CryjIX l± §* b 7c SB & * Cry j I ^ Ki: 

^^sgicSE&tfVWttafetfK:-©**©***^^^ ^co-t-^Tii, ft # co *S ffl tc 

i3^T«&£;ft3^£ : kC0T'&6„ 

Juniperus sabinoides, Juniperus v i rg i n i anajfc, Xf Cupres s us a r i zon i ca?g W 
CO R N A CO jft ffi 3fi tMC, CryjlCOjglgl^JunsI&tPJunvICO? □ - - > ^ 
#TiP&?E*frS^ Arnold Arboretum (7f f a-t7^. Boston) CO — #C0Juni 

perus virginianaffl^^&SilTe^C K 5 >f 7 >f ^ ±T? *fi L fc . Juniperu 

s 

sabinoidesS. tXCupressus arizonicaC0?£¥# £ Greer Laboratories, Inc. {J — 
^ijD7-ft, Lenoir) 6 01 A L 7c „ £ R N A & , J. virginiana, J. sabino 
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ides&tfC. arizonica(Z)?Ef&^e>IIJiffiI 3 fCiaiR Ofc«fc "5 LTWIS Lfe. 
^ c D N A 5: , 5 m g CO J. virginiana^ ^©^^^RNA&tfS/tgfflJ. sabi 
no i des ^ e> <0 ^ *& R N A ^ e> , c DNA^fSJ/^fA^ff h ( * U - 9 > K . 
Gaithersburgfi, BRL) 8: fli V* T , IK« 3 C Ki b J: ^ C L T ^« L fc . 

2oC9« « (OCryjIffl H4S» S: ^ a - — > y -T S «*J<0 tt* & . Mtt c 
DN A iC £ S P C R Jf « Kl V* T Cry j I # M W * 'J 3' 5? * 1/ K © « * 0> 

fcf&M^Tfrfcofe. P C R £ , ||J6«I3lc|a*Lfe«I:^tCbTtf*:ofe. « M 
Lfe*'Ji5H'l/*f K^5>f7-jttli. CP-9/CP-17. CP10/C 
P - 1 7 . CP-10/CP-16. CP-10/CP-19. C P - 1 0 / C 
P - 1 8 , CP-13/CP-17, fttfCP-13/CP-19T'&o£o Gr 
ossl? ( 1978) Scand. J. Immunol. 8 : 437-44 HZ J: *J » J. s ab i no ides 00 g: #J CO 
57^1 licryj ioo -£n£>hHfl-T*&Si:?6££^"tv*SC0T', * # & © H f5 

S3 ^ T . CP- 105:5' LtM^fe. r^i^(Dt l JJ5(i'l/t 

_hSB © "7 ^ -i V - *f CD m ft t) , EtBr§£&Lfcl% 

7 # □ - X ( ^ -f > , Rockland^E. FMC Bioproducts) 5. — f JV ± T* H £ £ 
, H*l CO « iCMtS PCR4ii!5:ti4 

J. sabinoidesft J. v i r g i n i ana <b> Cry j I f0 PI $J 5: ? n — > it ~t Z> Z. £. £ M 

>A-JS6^fecDNAi;o^TtT&ot. ^*icDNA?:, # 5 m g CO J 
v i rg i n i anaft Zf J. s ab i no i des CO R N A ^ <b % fife 09 3 IZ U W, L tz. «fc "5 IC L 

T L . :©-*«cDNA5, ^*0|3lC3B«L/fc*SET>*-KPCR 
fC V* T ffi V* S «> JC , I^-Mt)8Lt§a7--JHf:ATStfAL^'J 
=T5l^l/*^KfC»L/T:9'fy-^H>0fc. & V* "P , & o 00 Cry j I^^-fV 
- & , Cryj Iffl [si m & ' tl <b 00 2 tCfcV^T, A P i: » 

-frTffl^fe. AT, A L&tf A PfflS^J(i« HJ60!I3T^^.T»S. « «I IC fg 
1 00 P C R £ , 1 OOp^MC^t'JJjintf FCP-1 0 ftt)! A P I: fi 
T f? o fe . iCO#JS?ff*S003A"--fe>r- ( 3 a 1 ) «: , ■£ ft *l 1 0 
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0 p^;i/C0CP - 1 0StfAPAS«lf\5S2©PCRlCfiV^TMV^ (APT 

IJI5' -GGGCTCGAGCTGCAGTTTTTTTTTTTTTTTTTG-3' d ' , 

^^.[Cl — i 5 t j , ^a-z>yiffi©t«!)(:iii!in3nfePs t I & t>* X h o I 

. *2fflPCRS 

m <r> ft M fc fc t , E t B r & L fe T # a - x 4* ;i/ _t tc, KS 
^U^^^'n - KfcX^TtfSltifc. Cry j I ffl H ^ & 3 ft <b tf) P C R £ f£ 

ffiig L fcCryjl:/ 9 >f V - C P - 1 , C P - 4 C P - 7 tlf tl, 

(7) U > * - •« l> £ J. virginiana^ tS- J. sabinoidesc DNAICciV^Tffl^ 1 CO 

p c R v^t A p i: A I: M ^ . &«*<D7f7^v-*ftf>*B£-it£Sg2 

©PCRCfi^TS^t : CP-2/AP&tfCP-4/AP ( C P - 1 / A P 
©*1 PCR«*«^*C) . CP-2/AP«.t?CP-5/AP ( C P - 4 / 
AP0^1 PCRfil^ftlO , &tfCP-8/AP (CP-7/AP^lP 

CROIal^^i:) . * « «> # « (c p - 8/apw$ 2 PCRflg} <© * # , 

f£ S& iC 33 T , E t B rftfiLfe5-y^±C^> FtSCfe. pU 
Ci 9*t:^n->ftbH«:v^^7^^^t. 26i6«l3fc8BfSLfeCP-8& 
tfA P Sffl^feJ. virginianaS. t>* J. sabinoidesffl® 2 P C RfflSt ( J V 2 1 
itfJS17tH9) tt . f hfft, *<j2 0 0£g#£<&iflg«3*lfc£fifc««:£ 
Cfe 0 £0)i«ttSftfcDNAS:, ^Jfi0j3fC|B<EbfeJ:^tCbTEIJRLT, 5 0 
it 1 fi(£*fX b a I fttf P s t I T? H3 B£ IC ?8ft L , ttjgS-ttT^Stfcl 0 *t 1 
* T? « 4> 3 1t . H $3 M 

2 % G T G NuSeive{£|J|j&$*;b Rockportffi. FMC) 

. ISft'tfeCDN A;<> KfeE t B rJftfilCJ: >J Blfiftl/, Jfc U ffi L T > rf? BR 

© SB #J & 5£ ffi 3f >v h (Sequenase kit, )\ -i , Cleveland^, U. S. Biochemi 
cals) £ ffl V* S Sanger^ (Stfffi) <7)^-7-**3rS/^-x->#-^*-S/3>?£lCj; 
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S6BW&5£<0fe«>fC»SK?*i'ftLfcpUCl 9 * IC 5 >f y - S/ a > L . 2 o <Z) 
J S 1 7 * n - > ( P UC19JS17dftr>*pUC19JS17f) ft 1 o 
(73JV2 1?n-> (pUC19JV2 1g) £ BE ?IJ & /£ L T Cryj I 3? ? U * -f- 
K JC ffi HO Se^'J £ ^ tf ' £ £ H ffi U J. 7 $ 7 8f K ?<J £ « » L f- . 3 ©J. sabin 
oidesft J. virginianaR N A 6 #11 L feCryjlffi H# & ft Junslfttf 
Junvl £ P? ^ £ „ 

Cryj 17 9 ^v-CP-9fttfCP-l 0 tt , * 1 fttf jS 2 P C R C fe ^T, 
-etl^tl. A P t^Cft^T, Junsll l>* Junvl c D N A <D ft JV 7ii *c *s SP ft £ *f 
*g 3 it £ „ itlfceD^^Wv-CDHB^Itt, CP-9tf»25J^l/^fK ( C P - 
9(D S&^Affift'JOT, 1 2ffi<Z>AG>ft»J©C) t C P - 1 0*0 1 * * * 
•f- K ( JunsIlC o^Tttl 2fifflA«)ft'JflC(5*) «: lift V* T li , ^gfiUtC. Jun 
si I ft Junvl® BS#J N 15 T' & 5 = L U # *> , C P-9Stf APfeffll* 

PCRjyCP - 1 0Ht/AP^^a2PCRIt EtBrgS&Lfc. 
T7tfD-X^;i/±T'B^ilS{-^ |i? j£ ^fg & Juns 

% Junvl 4 ft ft % £ K *t o . 

t 'j i 5t ^ i/tf kj i j iftt>*-r^TcD^o>ru=r5t^ u # 

K * , ABI394 D NA/RNA , >>tit / f if — ( A 'J 7 * A - 7 . Foster City# 
. Applied Biosystems) ICT^fSLfe. ^1 PC&, J. v i rg i n i anaft & J. sabi 
noides c D N A tfti: A P SO 1 J l&ffl^Tfrfcofc. J It*, JunsI (016 
) ©Jl ? U*f K2 0~3 7 ft £>* Junv I (01 7) ©>!^ l/tfF 3 0 - 4 7tC 
ft ft "t S 1JIJ5' -CTAAAAATGGCTTCCCCA-3* & * "t 6 . PCRlftiS, J. sab 

inoidesc DN Affl^l © J 1 / A P if g iC M I t > 7^>f-7-J2ftt) J AP$: 
H^tfT^ofe. J 2 gajij 5' -CGGGAATTCTAGATGTGCAATTGTATCTTGTTA-3' & 

^ U , ^ i tc, 5! f U t f K 1 ~ 1 3 (i , ^□-n>yBW©fc»fcan^.e>*ife 
EcoRIfttfXba Ix>KS*UT-tf1WIS»<£«:3lb, « »J © 31 f U t f 
K ii , JunsISe?>J (016) ifi <0 31 ? U * ^ K 6 5 ~ 8 4 fC # j£ •* & . J. virgin 
ianac D N A fr?) © f 2 0 & . A PfttfJ 3 ^ffl^tfi'Sot ( J 3 tt , B2 

^IJ 5 ' -CGGGAATTCTAGATGTGCAATAGTATCTTGTTG-3* ZlZllC, 5* ? U ^ K 



(90) 4#3i¥ 8- 5 0 2 1 6 3 

1 ~ 1 3 it. >D-->* r lfi©fe»KaA?)ftfeEc oR IAtfXb a I x > 

K 3« ^7 U 7 - -fe fM Pi ft £ <l L , » U V> % V is * *f- K it . Junv I BB ?'J (017) 

!8«>e>ftfc**ofc. E D & E DTtftfnS 

^7^-1, T IB 0> «fc "5 Kl , ^;bJt3: 1 (ED : E D T ) 7? , ^7^V - J 
1. J 2itfJ 3 tftlCfflV^. EDTli. ffi?J5' -GGAATTCTCTAGACTGCAGGTTTT 
TTTTTTTTTTT-3' £ ;ff f £ = EDT(D3ti'l/*fKl~20?:!K , JTh7«;^i: 
JOit, i/n-->yiWfflfe«ifflEcoRI, Xba IJtfPs t II>F3! 
f l/r-^MK»fitio!t. E D li , EDTOJlfUtf Kl~2 1 JC *f f& "* 
£B2#I5' -GGAATTCTCTAGACTGCAGGT-3' Ht5. Ift^Ct'Jdjl^l/tf^ 
& ft 6 © #J ffl »4 , « B« fC 32« £ ft £ ( Morgenstern^ (1991) Proc. Natl. A 
cad. Sci. USA 88 : 9690-9694) „ E D / E D T £ . $1 PCRlCfcMT, J. sab 
inoidesS. J. v i rg i n i ana c D N A CD fg tl <£> <* IC , t'Jf^i'l/tfKJ 

1 tftlCfl^, -eft*>^>, 2 P C R & , t l JJ3ti'l/tf FJ2St)!APA ( 
J. sabinoidesffl) XliJ 3&lf APA (J. virginianaM) 2c flB V* T & o „ 
rft$>©«HB*»e>tt. W*»*:4**ttH)IS*iftfrofc. J 1 * J 2 & J 3 
5M^6tlfflPCRt7Fi. *'jd3I?l/*f KAPAfeM^t»*fe. A 
P A & , ^ 1 PCRSKCS^t. J. sabinoides&tfJ. v i rg i n i anajg tf) J 1 £ 
ft IC flj V* , -e ft , 2 CD if (I & J 2 (J. sabinoidesffl) X (J J 3 (J. virg 

inianaffl) fcAPAfc&fflHTfffcofc. £ft$>0>*8(B#»!=>tt, ^IW&SSI 
liHafcSftfcfrofc. |«i8Lfcy9>fv-CP-5 7«:£|*Lfe. CP 

- 5 7 tt , BE?IJ5* -GGCCT 

GCAGTTAACAGCGTTTGCAGAAGGTGCA-3' 1 0 fi© T li C t' t i < , 

1 1 fi £7) T li C T' % <t < , 1 3fifflAttGT't)J:<, 16fifflGl±A. T«L< 
It C -e «t < , 1 8fiCDGttTttiJ:<, 19&CDT&C 2 2 ft CD G 

tt A , T f L< li C T- t J: < , 2 3ftCDCfiG 2 4 fiffl A li C t* fc i 

< , 2 5fi0GttA, Tmi;<l*CX'%£<. 2 7ftfflAliGt'tJ:<, 2 8fi 
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CO G l± A , T«L<ttCft)J:<. 2 9 ft® G S C f t J: < . 3 0fiOTIiAf 
t,J:< ( f tt, 3 1 firoGliAt'tJ: ^. C P - 5 7 (5 ? 9 I/* f 1 ~ 9 S 
, ^D-->yg«fflttt)t:ft^tPstIgffi5:iot/)\ ? Utf K 1 o 
~12tt»ihnK>lCffi*IWTf»y. jiiri/tf K 1 3~3 3tt, f| i#fC 7 5 
y^CysSe rLeuSe rLysArgCys (04 bfflT ? 7| 3 4 7 ~ 

3 53 ; |4 b 0 3( 1/ t f K 1 1 67—1 1 8 7 C*f)StS) & 3 - K f £ H 
- h'iSJUlcffliWtftS. i ft & , I 1 P c R i; S ^ t , J 1 ft IC J. sab 
inoidesS £>* J. vi rginianaCO ^ # it CO U c DNACMLtM^ 

ft <o . | 2 P C R £ , J. sabinoidesiCc t liC P-57S»'J25: > J 
virginianaC^ BC P - 5 7 R J 3 5: M ^ t o „ 3 o CO & AD CO ffi 

ig L Cryj lit U df * * U it K £ U fc . CP-6 2&. BH?'J5* CCACTAAATA 

TTATCC A-3' £ * L , iZltC. 3&C0AteGT'=fcJ:<, 6 © A li G f <fc < , 
9&COTteA3gb 

< (i G f % i < , 1 2g©TliAf KliGTtiV^ £a>»iILfc*-y:J5t* 
1/ * K B! M , *©^CT^/SETrpIleIlePheSerGly O 

4 affl75 ; 1 6 9 - 7 4 ; H 4 a©? j» K 3 3 3 — 34 9 (d *f £5 "T S ) 
S:=I-K-rS3-KflllSIWlC:«»WT»*. CP-6 3li. BH^J5' -GCATCCCCAT 
CTTGGGG ATG-3' i^C, 3&C0AiiGT't)i<, 9&(DAitGX*&£< 

, 1 2ftfflTttCT?tiJ:<, 1 5SfflGliA, T f L < B C t t <t < , 1 8 ft CO 
AliGTt i^. ' CO Hi £ L it U =T S * U * * K BH 9i it , 7 ^ ^ $f H i sPr 
oGlnAspGlyAspAla (B 4 a ffl 7 U t 1 4 6 ~ 1 5 2 ; I 4 a 
0)51? K 5 6 4 ~ 5 8 3 IC^lSti) I: 3 - K U#4 1 « ICfiiBT » 4 

C P - 6 4 (i, BE#J5' -GTCCATGGATCATAATTATT-3' ZIZLIC, 6 ft CO T l£ 

C T' t <t < , 9fi(7)AliGtfeJ; <, 1 2fi©AttGTt i<, 1 5 ft CO A G 
t- fc i < , l 8 ft co A it G -e «fc ^ . *«>|«iibfc*UJ3»?u*^KBBWtt. 
T^y^As nAs nTyrAs pProTrpThr (04 b©7 W»2 4 
3 — 249 ;04 b®3I?UtfK 855~874t:M)StS) & 3 - K L f# -5 
3-K«ffi!^Ilwffl»Wr*S. AP£, f 1 PC RJ|(gi:S^t, CP-6 2. 
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CP-6 3, CP-64St>'CP-3 ( Hflsfll 3 tC IBiE ) t PiiZ . J. sabinoide 
s&tfJ. virginiana© — U > # L- fcpf c D N A L T ffi ^ fc. ^ 

I0T ffl P C R £ . 1 

jRJSiE-&*>K^nTfrfcofc. IffliffifflPCRt:fi^T> 31 1 K /S <Z> 3 % «: , 
±ia®J:e»l:AP&tfCP-8 5:Mv^ti|iLt„ J. sabinoidesS. t>' J. virgin 
i anaCO nS # fC *f L T , 14 2 0 Oi&«#f©^2ffl34l£A> K # . A P & C P - 6 
3 & ffl ^ 5 « 1 PCRfr?.«)iifflPCRC«^tS«i?)ftfc. 

*giibt^7-fV-CP-65?:^fi!cLfc„ CP-6 5«, K #| 5' 
— GCCCTGCAGTCCCCATCTTGGGGATGGAC-3' £ *f U , ZL ~ (C , 1 5 ft » A l± G T' J: 
< . 18&CDTW:CT**><fc<> 2 lfifflGttG, A, T3fL<ttCT?fcJ:<. 2 
4fifflAliGT'feJ: <, 2 TfifflGliA, T 3g L < C T* * <fc <^ „ C P - 6 5 CO 
5!>;L/tfKl~95:, ? n - - > ^ g t fiilcftx. t P s t I #J 158 SIS & £ ig 

0 fc # , «»J©IBiSbfe*UJ5t^l/*^Ki5Wti, *SWi:75 ;tVa 1 H 
isProGlnAspGlyAsp (H4aC0y5ygfcl4 5~15 1 ; B4 
a«)3lf U*f K5 6 1~5 8 OCSUtfi) ft 3 - K b # * 3 - KiBUtffi 
ittt S> 5 . A P 5: , ±fBCDJ. sabinoides^ Zf J. vi rginianaO % 1 CO A P / C 
P-63ftstf5^2PCRt:J3^T. C P - 6 5 i: ft (C ffl ^ t „ *X £ CO S J£ % 
£ , JS4 2 (J. sabinoides) fttf J V 4 6 (J. virginiana) £: A/ Ac „ % % 
PCRIi, M # £ , l%r^D-X5-y;i/±t'EtBrgSfeLTi^fett 
IC, *f)6 0 0 «l*f(DM> Kft^Afe. JS42&tfJV4 6PCR*>e>0>DN 
A £ H % « 3 tC K m L/ Ac 

1 9 IC bTEllR I, 1 5m 1 W S JS * t X b a I & P s t I TBftlClftL. 
& ^ T- , §B5Sffl 2 % G T G SeaPlaque{g S6 )l ( * >f > , Rockport&, FMC) cf 3 

laSnfffiWDN A/t> Kft. E t B r^fet'illftL, flfc U 
Hi U X , rfi R CD BB #1 ft 3£ ffl * -V h (Sequenase kit, * ^ 4 * . Cleveland^. U 
. S. Biochemicals) ftMv^^yft :J r > >f•x->^I-5*-•>3>i^ (Sanger 
m , fltf ffi ) K <fc £ BH ?'J ft £ CO Ac tf> IC . ISCSftUfepUC 1 9ijJC5>fy-J/ 
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3 y L tz, V u - y £ , mi 3ffl(7)ffl&r>*^^i6i^^^v- ( ^ n - * »> y 

, Beverly^ , N. E. Biolabs) ft^fiS ^ - ^ > ^ V - J 4 £ ffl V> T 

BB#I&5£Lfc. JiinsI&^JunvKDSf J 4 \t , BB#!5' -GCTCCACC ATGG 

G AGGCA-3' (HI GO^^b^^Kl 77~1 9 4 & t>' 0 1 7©^^f Fl 
87-204) fhli, *SWi:7U|SerSerThrMetG 

1 yG 1 y (01 B %.& 1 1 IZ t ft ? ft 7jk t Juns I J unv I (D T 5. / i 3 0 ~ 3 
5 ) i3-KtS3 - K«1?!IT*6. 

lOJunsI^ D->©ffi?J ( p UC 1 9 J S 4 2 e t^-S) li , 5' # H IR fll 
^ICfc^T^fcSS^fc^LTV^-StCfcfrjipfr'a-f, ? □ - > p U C 1 9 J S 1 
7 d&tfpUC 1 9 J S 1 7 f amWt.* Z ft (Dm&M%ilZ &\^T m~X* $> Z> 
I I !fi S *l . i?D->pUC19JS17dti, M£k<D 5 ' # H 8R IB W «: 

1 6©7? b*f Kl ~1 4 1 tt . ^0->pUC 1 9 J S 1 7 d ffl 1 JIJ i: *f )S 
f <& . ?P->pUC19JS42el£. B 1 6 (D3H' l/tf K 1 — 53 8 tC*f 

js i- s . 

pUCl 9JV4 6 Jtfp UC 1 9JV4 6 b £ \Z ft & Junvl ? p - > <7) B2 

#1 1* , ?p->puc i 9 j v 2 i gflijit, *jxe>©fitHH«fc*3^"CPi — 

T'feofe ( <B L , Bl Tffljli'l/tf F83B, a?3ftTHSTTfllft<, * D 
->pUC19JV2 1g#T?l*AT?*ofe). JKOS^Utf-f-KWiSHtt. ^ 
JBSn«T5>'KSB'ffc i S:*l3'&VN. i7D->pUC19JV4 6a, P UC19 
JV4 6b&tfpUC19JV2 1gtt, *l, |1 Tffl^Kf Fl~ 

54 8, 1 ~ 5 4 8 & t>* 2 ~ 1 5 1 # £ . 

~ ft e, © Juns I & Junvl & £ ^- <0 «y&n-K-*ScDNA&. -t ft € *l 0> U 
^^-ft^SnfecDNAfr?.. «ilbfe*'J ^ KCP - 6 6 (CP 

- 6 6 tt. BH?'J5 > -CATCCGCAAGATGGGGATGC-3' & ^ b , 3 ^ , 3 ft (?) T ii C t 

«fc < , 6 & (7) G li A , T ^ l< ii C T- t J: < , 9&<Z>Al*GT?fc«fc<. 1 2 (ft 
©TttCtU<, 1 8fifflTliCfti^) A P £ I PCRT'ffl^T^ 

D - > f b U fe . CP - 6 6©SI"Jtt. CP-6 3©f ftfc«»WTf*4. 12 P 
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CRJ, *30O>*flIffl^«»<Z>3%lC-3^T, #10 0p=t;KDAP&tfCP-6 
7 £ ffl V* T ?T & o £ . CP-67tt, IE #15' -C 

GGGAATTCCCTCAAGATGGGGATGCGCT-3' Z^tC, 1 5fi©AliGttJ;<, 

1 8fi(5TttCTJtiJ:<. 2 4 fi© T li C T % <t < , 2 7fi©GttA, T^L< 
(i C t' t J: < , 2 8fi©CiiTT'tjJ:^. ^ 7 -f V - C P - 6 7 ffl 31 ^ 1/ t f K 
SB #15' -CGGGAATTC-3' ( Jfi £ 1 ~ 9 ) f D - X > «T B K © fc «) IC iD ^. t E 

c o R I M PS » fit £ i& o . J5 »J © * 'J :J S * 1/ * K IB » * S W C . T 5 
y^ProGl nAs pGl y A 1 aLeu (04 a(D75 S( 1 4 7 ~ 1 53 
;@4a©5^l/*fK 567~586 (CM)*tS) & 3 - K "* * . 3 *l <=> CD , 
J. sabinoidestf <@ <i (7> D N A £ ( J S 4 5 £ P? ^ ) S^J. virginianaff 

|]i>f,fflDN A4«ft (JV4 9i i & , ^ J6 #J 3 {C IB « L £: <fc 3 IC L 

T » ?Sf L , EcoRI&tfXbal (JS4 5) XteEcoRI&tfAsp7 1 

si ( j v 4 9 i i ) -e m ft l . n§affli%ffiiijft^^*T?«*i*»^fe- ^ 6 

5 0 b pfiO±4DNA;0 KfclfcUfflLT, K*Jft€©fc«>K:pUC 1 9 * IC 
^^f^ — is 3 > L fc * D N A £: . rfr 16 CO •> K (sequenasekit, ;4" /W ^" » Cle 
velandfi, U. S. B i ochem i ca 1 s ) Jffl^t, 2/ * * ^- x - > # - K * - is 3 
(Sanger*?, «f ffl ) C J: >J SJ'iftg I £. 
Juns I & JunvKC o Vn T tf> p U C 1 9JS4 5 a & p U C 1 9JV4 9 i i 
a^BllS2o(!)?D->?:, tftfJl. Ml 3ffl<Z)MM&tfi£;£ft:/^-fV- 
(V-y-^^-iryy, Beverly^. N. E. BioLabs) Jk. t>* f*J - >T Z/ 

isy>77^'(~?-J8. J 9 & J 1 2 Juns Iffl) Stf J 6 & £>' J 1 1 ( Junvl 
ffl) & ffl V* T KEI^lS b o J 8 li, -TAGGACATGATGATACAT-3' ( H 1 6 

ffljl? I/tf K 6 9 0 ~ 7 0 7 ) dflli, * ft #J K Juns I (7) T 5 V $ L 

euGlyHisAspAspThr (gl 6fflT? 7 1( 2 0 1 - 2 0 6 ) £3 
- Kt43 - KifiWTSfi. J 9 (i , B2 ^'J 5 ' -GAGATCTACACGAGATGC-3' (Ell 
6ffl3!^UtfK 976 /)>f)993) £ ^ L , 3 *l « , * H W ^ Junvl 00 T * J 
gfArgSe rThrArgAs pAl a ?: 3 - K t 6 3 - K i 1 ?'J T* S S . J 
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1 2 li. ga?iJ5' -AAAACTATTCCCTTCACT-3' &^L, Z. IZ . 1 © A li G t* t J: 
< . 4 05 A (i T T' % J: „ Ztlit. JunsI(D7^ISe rGl uGl yAs 
nSerPhe (0 1 6 ©7 ? ; i 2 6 3 ~ 2 6 8 ) * 3 - Kt*3- K«SW 
(01 6«)5lf l/*f K 8 7 5 ~ 8 9 2 ) tC - KfcBBflfC&S. J 

6 l£ , BB ?'J 5' -TAGGACATAGTGATTCAT-3' (01 7 CD ? ? U^f F 7 0 0 - 7 1 7 
) $:^L, *IWi:Junv]ffl7i ^IL e uG 1 y H i s S e r A s p S e r 5: 
3 _ )ft63 - KlffiJUf »6. J 1 1 tt. Be?'J5' -CCGGGATCCTTACAAATAACACAT 
TAT-3' & ;g L . £ £ tC . Ji^Kf K1-9B, ?n-->?"B#J6D£:«>>«B 
amHI«l8»fifc3-KbTetJ. S * U * * K 1 0-27 it 01 7 © 3t ^ U 
tf Kl 1 6 5-1 1 8 2 ( Junv I <7) 3 ' # « IR M ^ ft ) (C«*»ftn-K«Ba 

#nc *f jfc •* * . * 



D->pUC19JS4 5a©B!Wtt. H 1 6 ffl?? l/*f K 5 2 7 ~ 1 170 
iZftfo-f 5 . ?n->pUC29 JV49 i i a©SHfi. 01 7 © 5! 9 
K53 7—1 2 7 8 Id *f JS "T £ <■ 

Juns I 0> ± * n - > fc P C R & ffl Ir* "t * *B U . * U =T * * U * KJ 7 
ttf J 1 0 P C RSlSICiS^t. _h 12 CD <fc ? K . J. s ab i no i des (E> — # ^ tf) 

')>*-M-&SnfccDNA^l:«^fc. J7tt, BE?!! 5' -CCCGAATTCATGGCTT 
CCCCATGCTTA-3' i r tC . 5C^l/*f-Kl~9tt, **BlftCD 

fe«)CiDjt.5)nfeEc oR I«RSfiS3-Kl. Kl 0-2 7 (0 

1 6 C7)3! ^ K 2 6 - 4 3 CMftJtS) , JunsI (7) 7 W»Me t A 1 a 

SerProCysLeu ( 0 1 6 (D 7 5 / i - 2 1 16) «: 3 - K T S 3 

- K«ffi*l T' & -5 o J 10W, BB?'J5' -CCGGGATCCCGTTTCATAAGCAAGATT-3' £ * 
L , ^ZltC, sntf Kl~9tt. ^n-->^gWfflfeii!)i:Sli^tlfeBa 
mHI*J|5S»<a«:3-KL. 3f f 1/ t f K 1 0 ~ 2 7 ii , JunsI© 3 ' # K IK fll 
«fr^©5i?l/*f PI 140~1 1 57 (016) fC««WJ&;#3-K«lK^J 
T' & S . P C R £ ( J S 5 3 i i £*f&) tt . 1 % 7 # a - X 5 - >f )l ± T* 

E t B r^feLti^til^C, 2 0 0 b pCOyOKS^Afe. Z1C0JS5 
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3 i iPCR**e>©DNA«:. ^ Jfc M 3 (C 82 *S L f- <fc O IC L T EI iK L f- . ft J& ,& 
tf 7 0%E t OHT'fl5jft*©ti:, ' CO D N A 5: . 1 5 a 1 ®fiJS*7E c o R 
IfttfB amH ITHBjCMftU. $g ffl 1 % G T G SeaPlaque{£ f& J& f ^ ( 

Rockportft, FMC) IS4^tiS«)DN A/O Kl:. 

E t B r Sfe ft JC J: »J nl « -ft 

L, 31 'J B L > rfJ flg CD BH n ft 5£ JB * <V h ( Sequenaseki t, ;* /W . Cleveland 

U. S. Biochemicals) Srffi^S^-r^-^i/^x-^^-^^-J/H^^ ( Sa 
ngerf , Bt; ffl ) (C J: & gB #J ft £ © fe fib IC . ig S Ciffc I P U C 1 9^1:5^^ 
- a > L . -£CDfc!i*£f£Lfe?n->, P UC19JS53iib£, Ml 
3 m CD NH ft t>' & -Jj fnJ ^ A V - ( T -9" ^ rt - ir V V > Beverly^, N. E. Biolabs 

pUCl 9 JS53 i i b®|i?iJ^Slttf. -f tl tt . ^D->pUC19J 
S 1 7 d , pUCl 9JS4 2 e ft p U C 1 9JS4 5a*&#e>tlfct)«>4l 

— -efeoto Zl<Z)^n->pUCl 9JS53 i i bCD5l^l/5f-^KBB^Jti. 
HI 6ffi??l/tfF26~l 1 5 7 CMlSt S. 

JunsICD Ji^l/^fF&tffiSnSr^^Siffi^J&Hl 6 tCa*"*. Junslte. 
Hi ecstji/tf K2 6~i l 2 6tc2tJS-r«i 1 013t?UtfKfflt-^ 

>y _f ^ ^y^u-istts o e 7r5;i©gflitS3 - KLffs) . 

01 effljlfl/tf h*l~2 5ftOH 1 3 0~1 1 7 Ott. -t ft *l , 5' ft t>* 
3' #HiR1K«"r?**. Bl 1 BCJti'Utf K2 6~2 8 C J: U 3- KSftiBB 
#jM e t li, ««»fCteW-BBB*&Me t «r-£tf3>-fe:v-y-:*K#l ( AACAATGGC ; Lut 
cke^, 19 ffi ) i: 8 9%CDH-tt*tt«Hl 6(0?^ K2 3~3 0 (AAA 

AATAGGC) # K lilJg S ft fc . ^fflffi^Me t 5: 

n-KtsnFXDfiS' {Micii. >f > 7 I/ - i*©i?ii: n h*>t)*6. H l 6 co 

T 5 ;8 _ 2 1 1 14 , ^ & $ ft S U - ^- KflMC Jms I CO j£ & §9 

»T^y*Sg«. *I3S L JunsICD fi JCBB?'J##r (Grosses. ttUS) K «fc U 

01 6 COT 5 / SSI UTHS aftfe. JunsICD fig J» M , 12 1 6 CO 7 5 J W. 1 
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- 3 4 6 IC « )S t S ^ , f i5 n^^^-i 3 7 . 7kDa&^-t^ 0 Junsltt, 
ftWIIAs n-Xxx-Se r/Thr&W1-3, 3 offlfftfift Nfi^y U 

Junv I © tR » ft ^ 2B S *x 5 T 3 y Bfc BB #1 & H l 7 (c ^ -f „ 5!ntf Fl~ 
3 5Stf 1 1 3 0 - 1 1 7 0li, -t *l € *l , 5' ft t>* 3 * #»|R1H«T*S. 0 
1 7 O 5! f 1/ t f F 3 6 — 3 8 ICA 'J 3 - h*^n5i3!f&5i ^ l^tf Hi, * #MC 
*3 -6 BB&M e t S:^tf3>l2>-9-^SW ( A ACA ATGGC ; Lutcke^, Itj ffi ) £ 8 
9*fflH-ttfef t4Hl 7fl)3If U*f K23~30 ( AAAAATGGC) * IC R £ 
3 ttfc. JunsI (HI 6) ft Junv I (Hi 7) fflftltt, i©Pg»Me tfflM'J 
ffl|«i:fi^T|-T'*5. 01 7 CO 5 ' #»S?1IH«K:l±2o©>f>7l/-A© 
S&lhnK^ti&S. Junv Hi . Ell 7ffl3in^f K 3 6—1 14 5 IZ ft f5 "T •£> 
1, 1 003iifl/tfFfflt-y> l J-fOi f 7l/-A&fl. * tltt . 3 7 
07$;i©SBKS3-Kl/ff4. HI 7®5tjn/*f H 1 4 6-1 1 4 8 
li^ihn K>£n - Fit 

^■5,, Junv I co 7 ^; t - 2 1 1 (S 17) ii , ^JBSfifiU-f-Biaitc 

#f -T -6 . i CO JunvlCO J&ffeMcO 7 ^ J *S8 l±, Cryjl (04 a ) & t>* JunsI ( H 
16) co BH #1 £ co it «Hc <fc »J , S17(Z)7^;ili:LT^^$llfe. 0 1 7 CO 
7 ^ J m 1 ~ 3 4 9 (CM^-f -5 JunvICOJ&^Sli, f I3n4^?l3 8. Ok 
D a £ ;g "f 3 = Junv Itt . ftiiBa#IAsn-Xxx-Ser/Thr£*-f£4 

m I (C ^ -T J: e> fc, JunsI t Junv I CO f« I* CO 7 5 -/ B£ BB ?'.Jte . 2 ^ (C 8 0 . 9 
%«W (7 5. 4%[B|-T'feU, 5. 5%S&) T'feS. Juns I ft t>* Cry j I CO J$ Mi 

m. <r> 7 5 j m m m a . 8 7 % « r ( s 0 . 1 % ra - -e * y , 6 . 9 % & (a ) -c & 

U % Junv I ft tf Cryj I CO f&f&M CO BH ?'J l± . 8 0. 5 % |S[ (72. 5 % H - T * »J 
. 8 % ffi (K ) * S . Hi^J6T'T»textfh-^&^fci:LtiS3nt Cryj 
I ^ ^ -5=- K B2 #1 £ M fS "T £ Juns I ft t>* Junv I B2 #| t © la CO ffl |BJ tt =fc X , # fit IC ffi 
. M *. tf . Cry j I CO 7 ^ ^ B£ 2 1 1 - 2 3 0 tC^StS^^f KC J 1-22 ( 
HI 3) »± . i^T^HSSx^h-^^^-ti' (014) . C J 1 - 2 2 , JunsI 
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junvi* n ? n (d m & mm t 9 5 % © n - tt ( 1 9/2 0 © ra - r 5 j 

) &f t5. r (Dil ^BS^Jffi Wtt li, CryjlfC i 'J 51 £ j& ' £ 4x £ 7 U * 

-mB<Df&m\zis^xmib^A&mmit. c ry j i *@ <t v si^&^stisy 

u - © »S c ^ t % t S 'J H 5 t v^ ^ :t ^tt§. ^ T co 

m W. B. t>* T 5 J m ft #T I* . PCGENE ( * y 7 * ;i/ - 7 . Mountain View^E , Intel 1 i 
genetics) iC ^ S 4 V 7 h *7 x T & ffl ^ X ft & o . 

n t$ =ra [hi a 

5.5% 8 0. 9 36 

6.9% 87.9% 

8.0% 80.5% 

0.0% 9 5.0% 

5.0% 85. 0% 

%mm i o 

C. japonica. J. sabinoides, J. virginiana 
fcTf C . a r i z o n i c a R N AC ; - f > / n h^tf 

C. japonica, J. sabinoides.&tfJ. Virginia 

«3) T>* B * (M4) OOpS^T'ffftbfeC. j apo-ni c aS»*»&OR 
NASi^fe. * H W -t 83 ® 

Sambrook©*asS:M^T, # ^ <Z) R N A 1 5 # g £ , *^A7*ftK 
38 %#.£>* IX MOPS (20X=0. 4M MOPS. 0. 02MEDTA 
, 0. 1M NaOAc. P H7. 0) »«St«t51. 2 % 7 M U - X tf Jl 
_h T* & Ifr L „ R N A 3* fsf- (WfetCBtK^hU^Al/l 0 # X # y - ;b 2 

mmx'tkmz^rmmzm'pz^, d h 2 o 5. SMiicsMSJs-tffe) & > 



m 1 



^ 



JunsI 3tf Junvl 

JunsI M Cryjl 

Junvl M Cryjl 

CJl-222t Junsla 1 1 -»3 B 9 5.096 

CJl-22St JunvI 3 i,- a3 o 80.0% 



151 - ft 

7 5.4% 

8 0.1% 
7 2.5% 
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S*?!lll^^AT^f tKl 5. 5 % , /ft ;b A T < F 4 2 % , JScXf I . 3 X M 

0 P SiS«Ht6n-f ^ > 5^;bA7^rt K / * ;b A T 5 
K«i*l 0 <« H:±'J»»bfc. KW&10XSSC (20X=3M NaC 

1 , 0. 3M?x>^t h U f A) I: J3 W S ^ f 7 'J - h 7 > ^ 7 7 - I: J; »J 
Genescreen Plus(NEN Research Product 
s , V9- ^ a - 1Z y , # X h > ) IC » L tft I & 8 0 1CT- 2f ^^-^ L 
, 3#raag*MtflBftfLfc. IfflT'l/A^^'J if^f1f-->a>li, 4 m L © 0 . 5 
M NaP04(pH7. 2), ImM E D T A , 1 % B S A , & t>* 7 % S 
D S # 6 0 £ ^ T 1 H* Iffl 7* *> o . T^^-fe^X^a-^&^fcflfrttPCR 

(McCabe, P. C. , PCR Protocols. AGuideto 
Methods and Applica-tions, I n n i s , M . ^ , 
IS*, Academic Press, AKXh>, ( 1 9 9 0 ), 7 6 ~ 

83ii;stts) tc«fc'jfg^;i/hT^D-x ( « 3 jc ia * -r s ) ic as ^ t j c 9 

1 a fflJfdt'^S I fe. ZOmtx. 2/tl(DDNA$:2Atl«)dNTP^>y^X 
(0. 167mM d A T P , 0. 167mM dTTP, 0. 167mM d 
GTPO, itf0 3 3 mM dCTP) , 2 /i 1 ffl 1 0 X P C RgflS, 10m 
1 ©32 p - dCTP (100/ttCi ;Amersham) >f >J N , 7 — V y b 

y )\A v) , l At l (ioop^;b)(DT>^--fe>^-7 p '7'fv-CP-i7, o 

. 5<i IfflTa q*H7-f. ftt)!d HzOCi 'Jf iLt 2 0 /£ U:t5„ 
10XPCR^«M, dNTP&^TaqsKU^^-lfttPerkin Elm 
er Cetus ( n * 3^ # y h , J T V * - V ) <b <D CD 7: & ■=> t=. , *f "PI & 
9 4 °C IC ^ T 4 5 # |g| 3 0 0 ft SE 'ft b . ~f <? -< V - £ 6 0 °C IC 23 V* T 4 5 # 181 

- M; 7 2 °C 23 ^ T 1 ^Hftfifit S i t * 6ft 

£ <Z) T* & o £ ,, & £ , TE 1 0 0 1 5: *i § I i: I: <t o t ff± $ t , -f u 
- -7 Z 3 c c (35 G - 5 0Xf>*^A (TEt¥l!:Lfc^7X7-;b?:M«>fc 
3 c c 0 J/ U ^ ? if © 2 m 1 (0G - 5 0 Sephadex [Pharmaci 
a. ^l-f >, 7»;^*7] ) T0IRL, 1 5 0 0 TriCarb Liq 
uid Scintillation Counter (Packerd, >f 'J 
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J] <7 y V b t=. . 7 a - -f & -7 V A >f 7 U # -i i? > # « K. 1 0 6 c P m / m 1 
T* iD X , ^l/^'f^'J ^'ff-i/a >?:6 OiCCfiV^t 1 6Sfrif!ofe, -f U v 
h & i« 3K tt * : 3X6 5TCfCfcttS0. 2 X S S C / 1 % S D S IC U 1 5 # 

fc as ^ t f? ^ , |>; t"^ 7 x f 'y f 7 7 ^ c 7 >y ^ I t - 8 o t ffl 7 ^ ;i/ A c 

IS ® L £ „ Z.0;-if>7*D-V M7^K*S(i< C. japo-nica ( 

H ) (019 a, 1/ - > 1 ) , C. japonica ( H * ) (019a, 1/ 
- > 2 ) , J. sabinoides (019a, U - > 3 ) & If J . virg 
iniana (019a, 1/ - > 4 ) RNAlCO^Tfeifl. 2 k b IC S ^ t 
^-CDffVW^^ F & a* L fc . ^CDA*> Klic D N AO P C R^tf IC i o t f 13 
tl -5 I 'J ® C r y j I, JunsIfttfJunvIICo^tflSnSt'fXt* 

5. 6&tfl. 0 k b fflfiS & 0 1 9 a 1 

9 b IC ^ f . 

J sabinoides&tfC. arizoni-ca**5>#JHU£:RNA 
£glJ(Oy-if>^ClyM;:33VNT# ; &rl'£.. J. sabinoides fre>tf)^: 
RNA 5 a g&t^C. a r i z on i c a^^0^RNA5/n g£SB^t"3ji l J 
IC b TiS I fe. ^ <Z> 7 □ >y h JC <^ T , J. sabinoides (019a 
) 1/ - > 1 ) & £>* C . arizonica (019b, 1/ - > 

2 ) fflSS Co^t 1 . 2 k b/O F* ( fii5tl. C, arizonica #C 

ryj i i&mftkM-t & z n to*-* . tt^BBiti-s^'J-tiifefflra**^"*"* 

■t^T^#1--SI»*««5ffl^-^ti'^0T'S>S„ 
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mm * 

( i ) -Mtmmm •■ 

( i) ffi SI A : Griffith, Irwin J. 

Pollock, Joanne, Bond Julian 

(ii) %m<D^^ : & & 7 

( iii) K#|<©» : 25 

( iv) itfgft m : 

(A) liSA : ImmuLogic Pharmaceutical 

Corporation 

(B) ifi *J : 610 Lincoln Street 

(C) TfJ : Waltham 

( D) *N : "7 -9" ^ a. - -fe >y 

( E) H : USA 

(F) : 02154 

(v) 3>fcr3.-*-»*«iy^riB»*: 

(A) 7n<5/lf--7*Y** 
( B) =r > tf 3. - # - : IBM PC 

(C) 7f^l/--r-'f>'^^X7 : -A: PC-DOS/MS-DOS 

(D) V "7 h^xT : Patentln Release #1.0, 

Vers ion #1.25 

(vi) m & m <D ? - Z : 

(A) : 
( B) mH H : 

(o #m : 

(viii) ftSA/ftllf fflffi^ = 

(A) ;& ffc : Stacey L.Channing 
( B) a # ^ : 31 ,095 

(C) #flg/K^vh#^: IPC-025CCC PCT 
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(A) «tS : (617) 466-6000 

(B) -T U 7 r *V ? * : (617) 466-6040 

( 2 ) S?lJSf 1 fflffii : 

( i ) m m W tt : 

(A) S £ : 1 3 3 7 &S*f 

(b) a : ^se 

(C) «(OjR : 

(d) h jK n - : tttgi^ 

(ii) 85 #J 0> 3 IK : cDNA to raRNA 
( v i ) @ 8K : 

(A) : Cry tpomer i a japonica 

( ix) ££I<Z>ftflt : 

(A) #m fc *fc> -t 3B # : CDS 

(B) : 6 6 . . 1187 
( ix) BBJIJO^® : 

(A) & **> "f IS^- : mat_pe P tide 

(B) » : 1 2 9 . . 118 7 
( xi) fflfll ( K#l # "5 1 > : 
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AGTCAATCTG CTCATAATCA TAGCATAGCC CTATAGAAAG AAATTCTACA CTCTCCTACC 60 

AAAAA ATC GAT TCC CCT TOC TTA OTA OCA TTA CTG GTT TTC TCT TTT 107 

Met Asp ser Pro cys Leu vai Ala Leu Leu val Phe Ser Phe 
-21 -20 -15 -10 

GTA ATT GGA TCT TOC TTT TCT GAT AAT CCC ATA GAC AGC TCC TOG AGA 155 
val He Gly Ser eye Phe ser Asp Asn Pro lie Asp Ser cys Trp Arg 
-5 1.5 

GGA GAC TCA AAC TGG GCC CAA AAT AGA ATG AAG CTC GCA GAT TGT GCA 203 
Gly Asp ser Asn Trp Ala Gin Asn Arg Met Lys Leu Ala Asp cys Ala 
10 15 20 25 

GTG GGC TTC GGA AGC TCC ACC ATG GGA GGC AAG GGA GGA GAT CTT TAT 251 
Val Gly Phe Gly ser ser Thr Met Gly Gly Lys Gly Gly Asp Leu Tyr 
30 35 40 

ACQ GTC AOG AAC TCA GAT GAC GAfc CCT GTG AAT CCT GCA CCA GGA ACT 299 
Thr Val Thr Asn Ser Asp Asp Asp Pro Val Asn Pro Ala Pro Gly Thr 
45 50 55 

CTG CGC TAT GGA GCA ACC GGA GAT AGG CCC CTG TGG ATA ATT TTC AGT 347 
Leu Arg Tyr Gly Ala Thr Arc Asp Arg Pro Leu Trp lie lie Phe Ser 
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60 65 70 

GGG AAT ATG AAT ATA AAG CTC AAA ATC CCT ATG TAC ATT GCT GGG TAT 
Gly Asn Met Asn He Lys Leu Lys Met. pro Met Tyr lie Ala Glv Tyr 
75 8 C 85 

AAG ACT TTT GAT GGC AGG GGA GCA CAA GTT TAT ATT GGC AAT GGC GGT 
Lys Th'r Phe Asp Gly Arg Gly Ala Gin Val Tyr He Giy Asn Gly Gly 
9° 35 100 ICS 

CCC TGT GTG TTT ATC AAG AGA GTT AGC AAT GTT ATC ATA CAC GGT TTG 
Pro Cys Val Phe He Lys Arg Val Ser Asn Val XI© lie Hie Gly Leu 
110 115 120 

TAT CTG TAC GGC TGT AGT ACT AGT GTT TTG GGG AAT GTT TTG ATA AAC 
Tyr Leu Tyr Gly Cys Ser *mr Ser Val Leu Gly Asn Val Leu He Asn 
125 130 135 

GAG AGT TTT GGG GTG GAG OCT GTT CAT CCT CAG GAT GGC GAT GCT CTT 
Glu Ser Phe Gly Val Glu Pro Val His Pro Gin Asp Gly Asp Ala Leu 
140 145 150 

ACT CTG CGC ACT GCT ACA AAT ATT TGG ATT GAT CAT AAT TCT TTC TCC 
Thr Leu Arg Thr Ala Thr Asn lie Trp He Asp His Asn Ser Phe Ser 
155 160 165 

AAT TCT TCT GAT GGT CTG GTC GAT GTC ACT CTT ACT TOG ACT GGA GTT 
Asn Ser Ser, Asp Gly Leu Val Asp Val . Thr Leu Thr Ser Thr Gly Val 
"0 175 160 185 

ACT ATT TCA AAC AAT CTT TTT TTC AAC CAT CAT AAA GTG ATC TTC TTA 
Thr lie Ser Asn Asn Leu Phe Phe Asn His- His Lys Val Met Leu Leu 
ISO 15S 200 

GGG CAT GAT GAT «CA TAT AGT GAT GAC AAA TCC ATC AAG GTC ACA GTG 
Gly His Asp Asp Ala Tyr Ser Asp Asp Lys Ser Met Lys Val Thr Val 
205 210 215 

GCG TTC AAT. CAA TTT GGA OCT AAC TGT GGA CAA AGA ATG CCC AGG GCA 
Ala Phe Asn Gin Phe Cly Pro Asn Cys Gly Gin Arg Met Pro Arg Ala 

220 225 230 

CCA TAT GGA CTT CTA CA? CTT GCA AAC AAT AAT TAT GAC CCA .TOO ACT 
Arg Tyr Cly Leu Val Hie Val Ala Asn Asn Asn Tyr Asp Pro Trp Thr 
235 240 245 

ATA TAT GCA ATT OGT GGG ACT TCA AAT OCA ACC ATT CTA AGT CAA CGC 
lie Tyr Ala He Cly Cly Ser Ser Asn Pro Thr Tie Lou Ser Glu Gly 
2*0 255 260 565 

AAT ACT TTC ACT GCA CCA AAT GAG AGC TAC AAG AAC CAA CTA ACC ATA 
Asn ser Phe Thr Ala Pro Asn Clu Ser Tyr Lys Lys Cln Val Thr He 
270 275 280 

CGT ATT GGA TGC AAA ACA TCA TCA TCT TCT TCA AAT TOG CTC TOG CAA 
Arg He Gly cys Lys ttir Ser Ser Ser Cys Ser Asn Trp Val Trp Gin 

285 290 29S 
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TCP AC A CAA GAT GIT TTT TAT AAT GGA GCT TAT TTT GTA TCA TCA GGG 1067 
Ser Thr Gin Asp Val Phe Tyr Asn Cly Ala Tyr Phe V<sl1 Ser Ser Gly 
300 305 310 

AAA TAT GAA GGG GGT AAT ATA TAC ACA AAG AAA GAA GCT TTC AAT GTT 1115 
Lys Tyr Glu Gly Gly Asn He Tyr Thr Lys Lys Glu Ala Phe Asn Val 
315 320 32S 

GAG AAT GGG AAT GCA ACT CCT CAA TTG ACA AAA AAT GCT GGG GTT TTA 1163 
Glu Asn GLy Asn Ala Thr Pro Gin Leu Thr Lys Asn Ala Gly Val Leu 
330 335 340 34S 

ACA TGC TCT CTC TCT AAA CGT TGT TGATGATGCA TATATTCTAG CATGTTGTAC 1217 
Thr Cys ser Leu Ser Lys Arg Cys 
350 

TATCTAAATT AACATCAACA AGAAAATATA TCATGATGTA TATTGTTGTA TTGATGTCAA 1277 
AATAAAAATG TATCTTTTAC TATTAAAAAA AAAAATGATC GATCGGACGG TACCTCTAGA 1337 



(2) E#I*#2<Z>«*: 

( i ) m n » It : 

(A) fig : 3 7 4 T $ J Wt 

(b) m : r 5 j m 

(D) h^D^ - : titt 

(ii) mm<omm : sss 

(xi) mm (HB^J*-^ 2 ) : 

Met Asp S^r Pro Cyc Leu Val Ala Leu Leu Val Phe Ser Phe Val lie 

-21 -20 -15 -10 

Gly Ser Cyc Phe Ser Asp Asn Pro lie Asp Ser Cys Trp Arg Gly Asp 
-5 15 10 

Ser Asn Trp Ala Gin Asn Arg Met: Lys Leu Ala Asp Cys Ala Val Gly 
15 20 25 

Phe Gly Ser Ser Ihr Met Gly Gly Lys Gly Gly Asp Leu Tyr Thr VaJL 
30 35 40 

Thr Asn Ser Asp Asp Asp Pro Val Asn Pro Ala Pro Gly Thr Leu Arg 
45 50 55 

Tyr Gly Ala Thr Arg Asp Arg Pro Leu *Trp He lie Phe Ser Gly Asn 
60 65 70 7S 

Met Asn lie Lys Leu Lye Met Pro Mot Tyr He Ala Gly Tyr Lys Thr 
80 85 90 

Phe Asp Gly Arg Gly Ala Gin val Tyr Ho Gly Asn Gly Gly Pro Cys 
~ 95 100 105 

Val Phe He Lys Arg val ser Asn val He He His Gly Lou Tyr Lou 



(106) 



#^^8 - 5 0 2 16 3 



110 



115 



120 



Tyr Gly Cys Ser Thr Ser Val Leu Cly Asn Val Leu He Asn GLu Ser 
125 13G 135 

Phe Gly Val Glu Pro Val His Pro Gin Asp Gly Asp Ala Leu Thr Lou 
140 _ 145 150 155 

Arg Thr Ala Thr Asn lie Trp lie Asp His Asn Ser Phe sor Asn Ser 
160 165 170 

Ser Asp Gly Leu val Asp val Thr Leu Thr Ser Thr Gly Val Thr lie 
175 180 185 

Ser Asn Asn Leu Phe Phe Asn His His Lys Val Met Leu Leu Gly His 
190 195 200 

Asp Asp Ala Tyr Ser Asp Asp Lys Ser Met Lys val Thr val Ala Phe 
205 210 215 

Asn Gin Phe Gly Pro Asn Cys Gly Gin Arg Met Pro Arg Ala Arg Tyr 
220 225 230 235 

Gly Leu Val His Val Ala Asn Asn Asn Tyr Asp Pro Trp Thr lie Tyr 
240 245 250 

Ala He Gly Gly Sex Sex Asn Pro Thr Xle Leu Ser Glu Gly Asn Ser 
255 260 265 

Phe Thr Ala Pro Asn Glu Ser Tyr Lys Lys Gin Val Thr He Arg He 
270 275 280 

Gly cys Lys Thr Sex Ser Ser Cys Ser Asn Trp Val Trp Gin Ser Thr 
285 290 295 

Cln Asp Val Phe Tyr Asn Gly Ala Tyr Phe Val Ser Ser Gly Lys Tyr 
300 305 310 3X5 

Glu Gly Gly Asn Hq Tyr Thr Lys Lys Olu Ala Phe Asn Val Clu Asn 
320 32S 330 

Gly Asn Ala Thr Pro Gin Leu Thr Lys Asn Ala Gly Val Leu Thr Cys 
335 340 345 

Ser Leu Ser Lys Arg Cys 



(2) B2 ?fj S # 3 CD ff $8 : 
( i ) S! *J » ffi : 

(a) * a : 1 7 i&mti 

( b) m : mm 

(C) |(0R:-*« 

(D) - : fii« 

( x i ) BH m ( Bd n * ^ 3 ) : 



350 



GAYAAYCCNA 
17 



THGAYWS 
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( 2 ) ffi#|##40>««: 

( i ) m n m 14 : 

(A) jl £ : 2 5 J&«*f 

(B) : 

(c) ma>R • -#« 

(D) h-Kn^ - : Sit 

(xi) RJ*J (BS#!#^ 4 ) : 

GGGAATTCAA YTGGGCNCAR AAYSG 
25 

( 2 ) as n # ^ 5 cd m n 
( i ) bh n m tt : 

(A) S3: 2 3 &S*f 

(b) g! : mm 

(C) : 

(D) h^n •>' - : illt 
( ix) K#|CD#8t : 

(A) 4$ £t & * t> i" 12 ^ : modif ied_base 

(B) ##&g : 1 5 

(D) ffiCDWfg : /mod_base= i 

(xi) BB#I (B2?'J#^ 5 ) : 

CTGCAGCCRT TYTCNACRTT RAA 
23 

(2) BE ?(J # ^ 6 CD ft $8 : 
( i ) SH ?'J # : 

(J) S3 : 20 i£«*f 

(B) §3 : ^^E 

(C) m.(D$L : -** 

(D) Mni/' - : tit 
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( ix) mnv>®n. •■ 

(A) Hftm^mtiirm^ : modif ied_base 

(B) gftfil : 6 

( D) ftfi CO -ft $8 : / mod_base= i 

( x i ) SB #J ( BH ?'J # n 6 ) : 

TTCATOCKRT TYTGNGCCCA 
20 

(2) K*J#«7<0«#: 

( i ) SB ?'J 1# 14 : 

(A) S £ : 2 5 J&g*f 

(b) §? : m.m 

(C) ^<7)|5C : 

(D) ^D^ - : «i« 
(xi) Um (SJ#I## 7 ) : 

CCTGCAGCKR TTYTGNGCCC AARTT 
25 

(2) K#I*-*8G>««: 
( i) BH^J^tt : 

(A) * a : 1 8 &S*f 

(B) §3 : « m 

(C) |OS : -#ift 

(D) May-: E«« 

( x i ) BE #J ( BH m # # 8 ) : 

ATGGATTCCC CTTGCTTA 
18 

( 2 ) BH #| S # 9 CO ffi m : 
( i ) BS #1 # : 

(A) « 3 : 2 6 t&mtt 

(b) m : mm. 
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(c) m&m : 

( D) h-ffny - : tit 

( x i ) ee m ( be n m ^ 9 ) = 

GGGAATTCGA TAATCCCATA GACAGC 
26 

(2) BH?'J#^1 0 tf> til $B : 
( i ) BH ?'J n f£ : 

(A) S3 : 1 7 i£ S *f 

(B) M : 1£B& 

(C) iOS : 

(D) SsKn i?- : fiiK 

(li) BUI (IJlf f 1 0) : 

ATGCCTATGT ACATTGC 
17 

(2) K # ^ i i (omm 

( i ) B2#J$$ffi : 

(A) & 2 : 17 JgS» 

(B) §2 : ^BS 

(C) «0>ft : 

( D) h^D y - : Si^ 
(xi) Kfll (BI#I#* 1 1 ) : 

GCAATGTACA TAGGCAT 
17 

(2) b2?<j##i 2 (Dmm : 

( i ) BE ?'J 4$ It : 

(A) g $ : 1 8 i£S*f 

(B) §1! : ^SE 

(C) : 
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(D) h-Kai/' - : Sift 

( x i ) m n ( bb n # # 1 2 > : 

TCCAATTCTT CTGATGGT 
18 

(2) K #1 # 1 3(DWfg: 
( i ) BH n 4f it : 

(A) « £ : 1 8 fig*t 

( b) m ■ mm 

(C) ft® » : -#ft 

(D) h)Kn y - : t«« 

(Ki) e*i (BH*'J#^ 1 3 ) : 

TTTTGTCAAT TGAGGAGT 
18 

(2) 4ffl1HI: 

( i) mmttVt : 

(A) S3 : 3 0 £S*f 

(B) m : *K 

(C) ft (DISC : -#ft 

( D) h jK □ 2? - : ilift =R 

( x i ) BH ?<J ( BH ?'J # # 1 4 ) : 

CCTCCAGAAG CTTCATCAAC AACGTTTAGA 
30 

( 2 ) BH #| # ^ 1 5 fflii : 
( i ) BH W *$ tt : 

(A) : 1 9 SIM 

(B) m = *H 

(C) ft CO gC : - *ft 

( D) Mni? - : I»« 



(Ill) 



iff^sf 8 - 5 0 2 1 6 3 



( xi) BB?'J (BE^'J*-^ 1 5 ) : 

TAGCAACTCC AGTCGAAGT 
19 

( 2 ) BB n # ^ 1 6 (7) flf ffi : 
( i ) Bfi ?'J 4$ ffi : 

(A) £ $ : 1 7 £S#f 

(B) 35! : mm 

(C) g(Z)ft : -#«| 

(D) h jK a - : 

(xi) BB?'J (K#J## 1 6 ) : 

TAGCTCTCAT TTGGTGC 
17 

(2) bb #i # # i 7 o>mm : 

( i) gB?>J4$tt : 

(A) £ $ : 18 igiM 

(B) 3! : &Wi 

(C) I^gf : 

(D) hsKn^-tffifctt 

(xi) SJ1 (KJItf 1 7) : 

TATGCAATTG GTGGGAGT 
18 

( 2 ) i?J*^l 8 <D ft SB : 

( i ) BB ?'J # tt : 

(A) S3 : 2 0 7 5 ;i 

(B) m. : 

(D) ^Di/' - : tit 
( i i ) KW^ajRi^^-^K 

(v) 7 V * > h §H : N-terminal 
(vi) iSK : 
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(A) 4^Ji& : Crytpomeria japonica 
( ix) Be^JCO^ M : 

(A) ft ft & m.t) ~t t£« : Modif ied-site 

(B) SfifiS : 7 

(D) ftfi CD fit $8 : /note = "the amino acid at 

position 



7 is Ser, Cys, Thr, or His" 

(xi) Un (6H#I## 1 8 ) : 

Asp Asn Pro lie Asp Ser Xaa Trp Arg Gly Asp Ser Asn Trp 
Ala Gin 

1 5 10 

15 

Asn Arg Met Lys 
20 

(2) K *l # -S- 1 9 CO fil $g : 
( i ) SB #1 # tt : 

( A) S £ : 1 6 7 ^ ^ fifc 

(b) g? : 7 s y 

(D) hiJ5n J? - : Ititt 
( i i ) ffi CO 8 £ : * -f * F 

(v) 7 5 ^" ^ > h i! : internal 
(vi) : 

(A) ^^Ji& : Crytpomeria japonica 
(xi) ga^ij (BH?iJ#^ 1 9 ) : 

Glu Ala Phe Asn Val Glu Asn Gly Asn Ala Thr Pro Gin Leu 
Thr Lys 

15 10 

15 

( 2 ) ae n # # 2 o co it m •■ 

( i ) ee n # tt : 

(A) A S = 3 0 &«*f 
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(b) m : mm 

(C) f®i : 
( D ) h □ - : it £1 #C 
( xi) K JU ( BE ^'J * ^ 2 0 ) : 

GGGTCTAGAG GTACCGTCCG ATCGATCATT 

30 

( 2 ) BB ?'J # ^ 2 1 0) « « : 
( i ) BE JU 4# : 

(A) S3 : 2 0 SS*f 

(B) : mm 

(o kor : 

( D) h 4< n V - : tffgltf 
(xi) K*l <SI*I## 2 1 ) : 

GGGTCTAGAG GTACCGTCCG 
20 

(2) g2#J#-^2 2<Z>fil$g: 
( i ) BE #1 4$ tt : 

(A) S £ : 1 3 J£g*f 

( b> g? : mm 

(C) £<Z)ft : 

( D) h*Di/' - : M« 
( x i ) BE fi ( BE ?'J # # 2 2 ) : 

AATGATCGAT GCT 

13 

(2) 2 3 i : 

( i ) BE ?'J ft -ft : 

(A) S $ : 2 1 fii^f 

(B) M : 

(c) ma>m. : 
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(D) hsKny-ifffcltt: 

( x i ) be n ( K ¥\ # # 2 3 ) : 



GGAATTCTCT AGACTGCAGG T 
21 



( 2 ) BM#*2 4© 



( i ) BE ?'J # : 

(A) S3 : 3 5 J£g*f 

(b) g? : mm 

(C) H<Dj& : 

(D) MD^ - : Sit 

( xi) mm ( umm ^ 2 4 ) 

GGAATTCTCT AGACTGCAGG TTTTTTTTTT TTTTT 35 
(2) ffi^J#^2 5<0««: 

( i) mmm®. • 

(A) S3 t 5 T S. S & 

( b) §? : r j m 

(D) h^n i/' - : t«t 

( i i ) iE^oaa^^^K 

(v) 7^y^.>hS!:N-terininal 

(vi) : 

(A) 3; #1 i& : Juniperus sabinoides 

(xi) BE*'J (BE?'J#^ 2 5 ) : 

Asp Asn Pro He Asp 
1 5 
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[018] 



CJI-4 1 KMPMYI AGYKTFDGRGAQVYI QNGGPC VF I 

CJI-4 1 . 1 PMYIAGYKTFDGRGAQVYIGNGGP 

CJI-4 1 . 2 YIAGYKTFDGRGAQVYIGNGGP 

CJI-4 1 . 3 KKYI AGYKTFDGRGAQVYIGNGGP 



C JI - 4 2 DALTLRTATNIWIDHNSFSNSSDGLVDVTL 
CJI-42.1 RTATNIWIDHNSFSNSSDGLVD 
CJI-4 2 . 2 KRTATNIWIDHNSFSNSSDGLVDK 



CJI-4 3 KSMKVTVAFNQFGPNCGQRMPRARYGLVHVANNNYD 
C JI -43.1 KSMKVTVAFNQFGPNCGQRMPRARYGLVHV 
C JI -43.6 KSMKVTVAFNQFGPNSGQRMPRARYGLVHV 
CJI-43 . 7 KSMKVTVAFNQFGPHCGQRMPRARYGLV 
CJI-4 3 . 8 KSMKVTVAFNQFGPNSGQRMPRARYGLV 
CJI-43 . 9 KSMKVTVAFNQFGPNCGQRMPRARYG 
CJI-43. 10 KSMKVTVAFNQFGPNSGQRMPRARYG 
CJI-4 3.11 K UH& V ' f V A FNQFGPNSGQRMPRARYGKK 
C JI -43 . 12 KSMKVTVAFNQFGPNCGQRMPRARYG 



CJI-4 5 PRARYGLVHVANNNYDPWTIYATGGSSNPT 
CJI-4 5 . 1 RARYGliVHVANNNYDPWTIYAIGGSSNP 
CJI-45 . 2 RARYGLVHVANNNYDPWTIYAIGGSS 



C J I - 4 4 DVFYNG AYF VS S GKYE GGN I YTKKE AFNVE 

CJI-44 . 1 NGAYF VS S GKYE GGNI YTKKE AFNVE 

CJI-44.2 NGAYFVSSGKYEGGNIYTKKEAFN 

C JI-44 . 3 KKNGAY F VS SGKYEGGNI YTKKE AF N 



Fig. 18 
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